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OINIUCAHUE N30BPETEHNSA
2420-574280EA/072
YCTPOMCTBO JIJISI BU3YAJIN3AIINA PACHOPEJAEJEHAS OTKJINKA HA
BHEHIITHEE ITOJIE U CITIOCOB BU3YAJIN3AIIUU PACHIPEAEJIEHUSA OTK/INKA
HA BHEIIHEE MOJIE

[O6nacTh TEXHUKH, K KOTOPOI OTHOCHUTCS N300peTeHue]

[0001]

Hacrosiinee n300peTeHne OTHOCUTCS K YCTPOMCTBY Uil BU3YaH3aLMU PACTpEAeTICHUs
OTKJIMKA Ha BHEIIHEe TMOojie W MONOOHOMY CPEACTBY, KOTOpoe (OPMUPYET U300paKEHUE,
NPEACTABISIIONIEe pacTpeieSIieHne OTKINKA HAa BHEITHEE MOJIe.

[YpoBeHb TeXHUKH U300peTeHus |

[0002]

ITatentHeiii gokyment (PTL) 1 packpbiBaeT yCTPONCTBO, KOTOpOE€ TMOJy4aeT
pacripenenieHue TOJs  IyTeM HW3MEpPEeHus. YCTPOWCTBO TMOJYy4aeT MAarHUTHO-CHIJIOBOE
u300pakeHHe pacrpenesieHuss HaNpsDKEHHOCTH MArHUTHOTO IMOJisi B MEPBOM  IUIOCKOCTH
U3MEpeHus1 Haj o0pasLoM, MOJy4YaeT BCIOMOTaTebHOE MAarHUTHO-CHIJIOBOE H300paKeHue
MIOCPE/ICTBOM BBIMOJHEHUs] U3MEPEHHUS] BO BTOPOH MJIOCKOCTH M3MEPEHUs], KOTOpask HaXOIUTCS
HA MaJIOM PacCTOsHUU d OT MepBOH IMJIOCKOCTH M3MEPEHUs, U 3aTe€M IOJIy4daeT M300paskeHHe
I'PaJEeHTOB MAarHUTHBIX CHJI TIOCPENCTBOM JEJNEHHs] PA3HOCTH MEXKIy HUMH Ha Malioe
paccrosiHue d. MarHUTHO-CHIIOBOE H300pakeHHE M BCIIOMOTATENbHOE MAarHUTHO-CHIIOBOE
n300pakeHre IMO/ABEPraroTcsi npeoOpa3oBaHmio Pypbe U TMOACTABIAIOTCS B ypaBHEHHE IS
HOJTyYeHHs] TPEXMEPHOTO TOJs, BhIBEIEHHOE U3 00Inero pemenus ypaBHeHus Jlariaca, 4ToObl
HOJIYYUTh TPEXMEPHOE T0JIE, YKA3bIBAIOLIEE MATHUTHYIO CHITY.

[0003]

YerpoiictBo, packpsitoe B PTL 1, MokeT mosiydath ¢ BBICOKONH TOYHOCTBEO COCTOSIHUE
MarHUTHBIX JOMEHOB Ha MMOBEPXHOCTU 0Opa3iia MOCPENCTBOM MOJYIEHHUS] TPEXMEPHOTO MOJISI.

[Crnucok nurepatypsi]

[[TaTeHTHBIN TOKYMEHT|

[0004]

[PTL 1] WO 2008/123432

[CymHOCTE N300peTeHws |

[ Texauueckast mpobyiema]

[0005]

Opnnako, yctpoiictBo, packpeitoe B PTL 1, cnocoOHO mojy4arh MarHUTHBIE TOMEHBI
TOJIBKO Ha MOBEpXHOCTH oOpasua. [lonydeHue COCTOSHHE MAarHUTHBIX JOMEHOB B 00JacTsX
rny0ske, 4eM Ha MOBEPXHOCTH o0pasla, sBISETCS CIOXKHOHN 3amadeil. MHaue roBops, TPyAHO
HOJIyYUTh pacrlpefeseHue MarHUTHOH BOCIPHUMMYHBOCTH (T.€., pacrlpelesieHHe OTKIHKAa Ha
BHEIITHEE I10JIe) BHYTPEHHEH 00acTi odpasia.

[0006]

B cBs3u ¢ 3THM, HacTosee M300peTeHue IpearaeT YCTPOWCTBO MUl BU3YaH3aLHU



pacnpeneneHus OTKJIMKA HA BHELIHEE MoJie M MOJOOHbBIE CPEACTBA, KOTOPbIe MOTYT C BBICOKOM
TOYHOCTBIO (popMHUpOBaTh U300pa’keHHe, MPEACTABJSIOIIEe pacIpeneieHie OTKJIMKAa Ha
BHEIITHEE TMOJIe B 30HE, BKIIIOUAIOIIEH B ceOs BHYTPEHHIOK 00J1IaCTh OOBEKTA.

[Pernenue npoOnemsi|

[0007]

VCTpoHCTBO [UIsi BU3yQJIM3allMM  PAcHpeneseHus] OTKIMKA Ha BHEINHee IoJie B
COOTBETCTBHMHM C OJHHMM aCHEeKTOM HacToslmero wuszodpereHus QopMmupyer wuzoOpaxeHue,
NPENCTABISIIOIEe  paclpenesieHre OTKJIMKA Ha BHELIHee [oJie, KOTOPOe  SIBIISIETCS
pacrnpesiesieHHeM OTKJIMKOB Ha BHEIIHEE MOJie, M BKJIIOYaeT B CeOs. KOHTYP BO30OY)KHEHUsI
(MHAYKIMK), KOTOPBIH CO3MaeT MEPBYI COCTABISIOIIYIO TOJS M3 KaKAOTO M3 TOJIOKEHHI
BO30Y KIe€HHs1, 3aJaHHBIX CHAPYKU O0BEKTa B BUE TIOJOKEHUH OTHOCHTEIbHO OOBEKTA; JaTUHK,
KOTOPBIN 3aMepsieT, B Ka)KIOM U3 TMOJIOKEHUH 3amepa, 3aJaHHbIX CHApPY)KU OOBEKTa B BHIE
MOJIOKEHUH  OTHOCUTENBHO OOBEKTa, HANpPSUKEHHOCTh  TOJs,  COAEPIKALIYK)  BTOPYIO
COCTaBJISIFOLIYIO MOJIsI, CO3JAaHHYI0O OOBEKTOM TOJ BIHUSHHEM IEPBOI COCTABJSIOIIEH MO,
4TOOBbI 3aMEpUTh HAMPSHKEHHOCTb IMOJIsI B MOJOKEHHAX 3aMepa Uil KaKIOro U3 MOJOKEHHI
BO30YXKACHUS, U cxeMmy o0paOoTku wuH(POPMALUU, KOTOpas TMOJydaeT pe3yJbTaT 3amepa
HAINpPSUKEHHOCTH MOJist ¥ GOpMHpYeT n300paskeHue, MpeACTaBIsIoIIee paclpeae/ieHue OTKINKa
Ha BHEIIHEE TOJie B 30HE, BKIIOYAIOIeH B ce0si BHYTPEHHIOK 00JacTh 0OBEKTa, Ha OCHOBE
pesysbTaTta 3amepa. Cxema oOpaboTku MHMOPMALMK, BBMHUCISAECT (PYHKLUIO TOJIS, 3aBUCSIIYIO
OT TIOJIOKEHHUSI BO30OYXKIEHHUS, KOTOpas MPUHUMAET BHPTYaJbHOE MOJOXKEHUE BO3OYKIEHHS U
BUPTYaJIbHOE MOJIOXKEHUE 3aMepa B KaueCTBE BXOAHBIX JAHHBIX M BbIAAET HANPSKEHHOCTD MOJIS
B BHPTYaJbHOM IIOJIOXKEHUH 3aMepa, IPU MCIONb30BAHMM pe3ysibTaTa 3amMepa B KauecTBE
I'PAHUYHOTO YCIIOBUS, BBIUUCISAET QYHKLUNIO (POPMUPOBAHMS N300paKEHHsI, KOTOpasi IPUHUMAET
1ieJIeBOe MOJIOKeHHe (OPMUPOBAHUS M300pa)KEHUs] B KAueCTBE BXOIHBIX JAHHBIX U BBIIAET
UHTEHCUBHOCTh M300pa)KEHUsI B LEJIEBOM IOJIOKEHUH (OPMHUpPOBAHUS HM300paKeHUs, U
OTpeZessieTCsl Ha OCHOBE HAIpPSPKEHHOCTH, BBIOJAHHOW M3 (YHKUMH TIOJs, 3aBUCSIIEH OT
NOJIOKEeHHsT BO3OYXKIEHHs, B OTBET HAa BBOJ LEJIEBOrO MOJOXKEHUs (HOPMHUPOBAHHMS
n300pakeHusi, B popMe BUPTYAIBHOIO MOJIOKEHHs BO30YKIAEHHUSI U BUPTYAIBHOTO TOJIOKEHHS
3aMepa, B (YHKIHMIO TIOJsI, 3aBUCSINYI0 OT TOJOXKEHUs BO30yxkneHus, u Gopmupyer
n300pakeHrne Ha OCHOBE (PyHKIUU (POpMUPOBAHUS U300paKEHUS.

[0008]

[lpuBeneHHble OOIIME WM CIEMANbHBIE ACMEeKThl MOXHO peaiu3oBaTh B (opme
CHUCTEeMBI, YCTPOICTBA WJIM ammapaTrypbl, CHocoda, WHTErpaibHOW CXEeMbl, KOMITBIOTEPHOM
NpOrpaMMbl WJIM SHEPrOHE3aBHCUMOIO KOMIIBIOTEPHO-YUTAEMOr0 HOCUTENsl UH(OopMariuu,
Hanpumep, CD-ROM, mnn mro60# mX KOMOMHALIUEO.

[[Tone3znHbie 3¢ pexThI n300peTeHus |

[0009]

B cooTBeTCTBMM C OJHHM aCHEKTOM HACTOSILEro M300peTeHHs MOXXHO (HOPMHPOBATH
n300paskeHre, MPEACTABISIONEe C BHICOKOH TOYHOCTBIO paclpeesieHne OTKJIMKa Ha BHEIIHee

TI0JIe B 30HE, BKIIFOYAIOLIEH B ce0sl BHYTPEHHIOK 00J1aCTh OObEKTa.



[KpaTkoe onucanue deprexeii]

[0010]

[@ur. 1]

Qur. 1 - cxema KOHQUIrypaluH [EPBOTO MpUMEpa YCTPOMCTBA Uil BU3yaIU3ALUU
pacnpeneneHnss MarHUTHOM BOCHPUMMYHUBOCTU B COOTBETCTBHUHM C BAPHUAHTOM OCYILECTBICHMUS
HACTOSIIEro N300peTeHH .

[@wur. 2]

Qur. 2 - cXeMaTH4eCKOe MPEACTABJICHHE, MOSACHAIIIEE PEKOHCTPYKLMI) MArHUTHOTO
MIOJIsI B COOTBETCTBUHU CO 3TAJIOHHBIM IIPUMEPOM.

[@wur. 3]

@dur. 3 - cXeMaTUYeCKOe MPEICTABJICHHE, MOSCHSIONIEE MOJOXKEHHe BO3OYKICHHS U
NOJIOXKEHHE 3aMepa B COOTBETCTBUU C BAPHAHTOM OCYIIECTBIIEHHSI HACTOSIIETO H300PETEHHSL.

[@ur. 4]

Qur. 4 - cxemMaTU4ecKoe MPEACTaBJIEHUE, MOSCHAIINEeEe APYrOd MpUMEp MNOJOKEHUS
BO30YKIEHHS M TOJIOXKEHHS 3aMepa B COOTBETCTBHH C BAPUAHTOM OCYIIECTBJICHUS! HACTOSIIETO
n300peTeHus!.

[@ur. 5]

Qur. 5 - cxeMaTU4eCKOe MPEACTABICHUE, MOSCHSAIOLIEE eIle OJUH MPUMEDP IMOJOXKEHUs
BO30YKIEHNS U TOJIOXKEHHS 3aMepa B COOTBETCTBUH C BAPUAHTOM OCYIIECTBIEHHS HACTOSIIETO
n300peTeHus.

[@ur. 6]

Qur. 6 - KOHPUTYpALMOHHASI CXeMa BTOPOro MpUMepa YCTPOMCTBA ISl BU3yaJU3aLUU
pacnpeneneHuss MarHUTHOM BOCHPUMMYUBOCTU B COOTBETCTBHUU C BAPUAHTOM OCYILECTBJICHHUS
HACTOSIIEro M300peTeH .

[@wur. 7]

Qur. 7 - cxemMaTu4ecKoe MPeACTABICHNE, MOSCHSIOIEe NIEPBBIM IPUMEP CKaHEpa Teja B
COOTBETCTBUH C BAPUAHTOM OCYLIECTBJICHUSI HACTOSINETO H300PETEHMSI.

[@wur. 8]

@dur. 8 - cxemMaTH4ecKoe NPEACTaBICHUE, TNOSCHSIOMEe KOHTYp BO30YKIOCHHS B
COOTBETCTBUH C BAPUAHTOM OCYLIECTBICHUS HACTOSIIErO H300pETEHUSI.

[@wur. 9]

Qur. 9 - cxeMaTH4eCcKOe MPENCTABICHHUE, MOSCHSIIIEE MArHUTHBIM [JaT4UK B
COOTBETCTBHUH C BAPUAHTOM OCYLIECTBJICHUS HACTOSIIETO H300PETEHMS.

[@ur. 10]

Qur. 10 - cxemaTuyeckoe MNPEACTABICHUE, NOSCHSIOLIEE KOHKPETHYIO CTPYKTYpPY
MarHUTHOTO JTATYHUKA B COOTBETCTBHH C BAPUAHTOM OCYIIECTBICHUSI HACTOSIILETO N300 PETEHMUS.

[@ur. 11]

@ur. 11 - cxemaTuueckoe NpencTaBiaeHNue, NOSICHAOLIEEe BTOPO PUMEDP CKaHeEpa Teja B
COOTBETCTBUH C BAPUAHTOM OCYLIECTBJIEHUS HACTOSINETrO H300PETEHMS.

[@ur. 12]



@ur. 12 - cxemaTuyeckoe MpeACTaBICHHUE, MOACHAIOIIEE TPETUI IPUMEP CKaHEpA TeJia B
COOTBETCTBHUH C BAPUAHTOM OCYLIECTBJIEHUSI HACTOSINETrO N300 PETEHMS.

[@ur. 13]

Qur. 13 - cxemaTudyeckoe MPEACTaBIICHUE, MOSICHSIOIee KOMOMHIPOBAHHYIO CXEMY W3
MarHUTHOTO AAaT4YMKa M KOHTypa BO3OY)KAEHUs B COOTBETCTBUU C BAPUAHTOM OCYILECTBJICHHS
HACTOSIIEro N300peTeHH .

[@wur. 14]

Qur. 14 - cxemMaTu4yeckoe IMPENCTABICHHE, MOSCHSIOLIEE YETBEPTBIM NpPUMEpP CKaHepa
TeJa B COOTBETCTBHH C BAPUAHTOM OCYLIECTBJICHHUS HACTOSIILIETO M300PETEHUSI.

[@wur. 15]

@ur. 15 - cxemaruyeckoe MpeACTaBICHUE, MOSICHAIOLIEE MAThIM MPUMEpP CKaHepa Teja B
COOTBETCTBUH C BAPUAHTOM OCYLIECTBJICHUS HACTOSINETO H300PETEHMS.

[@ur. 16]

@ur. 16 - cxemaTU4yeCKOe NPEACTABIECHNE, NOSCHAIOLIEE LIECTON NpUMep CKaHepa Tefa B
COOTBETCTBHUH C BAPUAHTOM OCYLIECTBJICHUS HACTOSIIETO H300PETEHMS.

[@ur. 17]

Qur. 17 - cxemaTndeckoe MNPEACTABICHUE, MOACHSIOLIee MNpUMEp MPEACTABICHUS
UHQOpPMALIMK HAa BHEIIHEM TEPMHHAJE B COOTBETCTBUH C BApPUAHTOM OCYIIECTBJICHHS
HACTOSIIIEr0 M300pEeTeHNsI.

[@ur. 18]

Qur. 18 - cxemaTu4eckoe MNPENCTaBICHUE, MOSCHSIOLIEE NMPUMEpP CUCTEMBI IMPOBEPKHU
0€301acHOCTH B COOTBETCTBHH C BAPUAHTOM OCYIIECTBJICHUS HACTOSALIETO U300pETEeHNUS.

[@ur. 19]

@dur. 19 - Onok-cxema TNOCJIEIOBATENLHOCTH OMNeEpaluii, npeacTasisomas padory
YCTPOMCTBA [JIs1 BU3YAJINU3aLlUU PAacCIpeneaeHls] MAarHUTHOW BOCIIPUUMYHBOCTU B COOTBETCTBUU
C BAPUAHTOM OCYIIECTBJIEHUS] HACTOSLIETO N300PETEHUSI.

[Onmcanne BapUaHTOB OCYIIECTBIICHMS |

[0011]

Hanpumep, yCTpONCTBO [J1s1 BU3yalIM3aLlUN PACIIpeesIeHUs OTKJIMKA Ha BHELIHEE O B
COOTBETCTBHH C OJHHMM AacCIEKTOM HACTOsIEero wu3o0peTeHns (GOpMHUPYET H300pakeHue,
NPEACTABISAIONIEE  pAacIpenesieHHe OTKJIMKA Ha BHEUIHee [oJe, KOTOpOe  SBJISAETCA
pacripeneNieHueM OTKJIMKOB Ha BHEIIHEE MOJjie, U BKJIIOYaeT B ce0sl. KOHTYp BO3OYKAEHHS,
KOTOPBII CO3/Ia€T MEPBYI0 COCTABJSIIOIIYIO MOJS M3 KWKAOIO M3 MOJOXKEHUH BO30YKIEHUS,
3aJaHHBIX CHAPYXH OOBEKTa B BHIE IOJOXEHHH OTHOCHUTENBHO OOBEKTAa; NATYMK, KOTOPBIHA
3aMepsieT, B KAKAOM U3 TOJIOKEHUH 3amepa, 3alaHHbIX CHApPYXH OOBEKTa B BUJAE IOJIOKEHHI
OTHOCHUTENIbHO OOBEKTa, HANPSDKEHHOCTh TOJS, CONEpPIKAIero BTOPYIO COCTABISIOIIYIO MOJIS,
CO3JIaHHYI0 OOBEKTOM IIOJ BJIMSHHUEM TII€PBOH COCTaBJLIIOINEH IMOJNs, YTOOBI 3aMEepUTh
HANpPSDKEHHOCTD TOJIT B TOJIOXKEHUSX 3aMmepa Ui KaKAOro M3 TOJOXKEHUH BO3OYKIEHHS, U
cxeMy o0paboTku HH(pOpPMAINH, KOTOpasi MOJy4YaeT pe3ysibTaT 3aMepa HaNpsHKEHHOCTH TOJIS U

dopmupyet nzodpaxkeHue, NpenCTaBISIIONEe PACIpeaeIeHNe OTKINKA Ha BHEIITHEE MOJIe B 30HE,



BKJIIOUAKOIIEeH B ce0si BHYTPEHHIOW 00JacTh 00OBbEKTa, HA OCHOBE pe3yJibTara 3amepa. Cxema
oOpaboTku wHGOpPMALMH: BBMUCHACT (PYHKIHIO TOJSA, 3aBUCSALIYIO OT  IOJOXKCHHS
BO30YKIEHHs, KOTOpasi NMPUHUMAET BHUPTYAJIBbHOE IOJIOKEHHE BO30YXKIEHHs M BHPTYaJIbHOE
NOJIOXKEHWE 3aMepa B KadeCTBE BXOJHBIX JAHHBIX W BBIBOAWT HANPSHKEHHOCTb IIONIS B
BUPTYaJIbHOM IIOJIOKEHUM 3aMepa, INpH HCIOJNb30BAaHUHM pe3yJbTaTa 3amMepa B KadecTBe
I'PAHUYHOTO YCIIOBUS, BBIUUCHAET (PyHKIMIO (OPpMHUPOBAHMS N300paKEeHUsI, KOTOpasi IPUHUMAET
LieJIeBOe IMOJIOKEeHUe (HOPMHUPOBAHMS M300paKEHHs B KAUeCTBE BXOIHBIX JAHHBIX U BBIBOIUT
UHTEHCUBHOCTh M300pa)KeHUsI B LEJIEBOM TMOJIOKEHUH (POPMHUPOBAHUS H300paKEHHs, |
OTpeneNnsieTcsi Ha OCHOBE HAMPSUKEHHOCTH, BBIBENEHHOW M3 (PYHKIUHU TOJS, 3aBUCSALICH OT
NOJIOXKEHUsT BO3OY)KIEHHs, B OTBET HA BBOJX LEJIEBOTO TMOJIOKEHUs (POPMHPOBAHUS
nu3o0pakeHus, B (popMe BUPTYaJbHOTO MOJOXKEHUS BO30OYKIEHHSI M BUPTYaJbHOTO IMOJIOKEHHS
3aMepa, B (YHKIHMIO TIOJsI, 3aBUCSINYI0 OT TOJOXKEHUs BO30yxkneHus, u Gopmupyer
n300pakeHne Ha OCHOBE (PyHKLUHU (POpMUPOBAHUS HU300paKEHUS.

[0012]

3TO MO3BONAET YCTPOHCTBY AJIsl BU3YAIM3ALUU PACHpPEACTICHUs] OTKJIMKA Ha BHEIIHEe
nojie (pOpMHUPOBATh H300paKEHHE, MPENCTABISIONIEe C BBICOKOW TOYHOCTBIO PACIIpEresieHUe
OTKJIMKa Ha BHEIIHEe MOJie B 30HE, BKIIOUAIOmed B ce0si BHYTPEHHIO 00jacTh O0ObeKTa, Ha
OCHOBE pe3yJIbTaTa 3aMepa HANPSHKEHHOCTH IOJIsL, Ha 0a3e pa3aMyHbIX KOMOMHALNUN TOJOXKEHUH
BO30YKIEHHS U TIOJIOXKEHUH 3aMepa.

[0013]

Hanpuwmep, cxema 00pabotku nHbOpMALUN BEIMUCISET, KaK (PYHKLIUIO TOJIS, 3aBUCALIYIO
OT TOJOXEHUs BO30YXKAEHUs, pelIeHne ypaBHeHus Jlammaca, KOTOpPOMY VYAOBJIETBOPSIET
(YHKILMSI TTOJIsT, 3aBUCSIIIAs OT MOJIOKEHUS BO30OYKISHHUS, C UCTIOJIb30BAHUEM Pe3yJIbTaTa 3aMepa
B KQ4eCTBE IPAHUYHOTO YCJIOBHSL.

[0014]

3TO MO3BOJISIET YCTPONCTBY AJIsl BU3yaJIM3allMU pPACHpENeCHUs OTKJIMKA Ha BHELIHEe
TI0JIe MTPABHJIBHO BBIBOAUTH (PYHKLIUIO TMOJIsI, 3aBHCSIIYIO OT MOJOXKEHUS] BO3OYKACHUS, UCXOMs
U3 pe3ysibTaTa 3aMepa M ypaBHeHHs Jlamaca, OTHOCSIIErocss K MHOTOJYYEBOH 3amave B
CTaTU4YE€CKOM WUJIM KBa3UCTATHUECKOM TOJIE.

[0015]

Hanpuwmep, cxema oO6paboTku MHPOPMALIMK BBIUUCISAET, Kak QPyHKUIHIO (HOpMUPOBAHHUS
n300paKeHust, IpeiebHOe 3HaUeHNE (QYHKIMH TMOJISI, 3aBUCSINEH OT MOJIOKEHUsT BO3OYKACHNUS,
NOCPECTBOM OIEpaLMU  B3ATHS mpenena (YHKOMM TOJsA, 3aBUCSIIEH OT TOJOXKEHHUS
BO30YKIEHHs, KOTOpasi OPUEHTUPYET BUPTYaJbHOE MOJOXKEHNE BO3OYKACHHUS U BHPTYaJIbHOE
NOJIOXKEHNE 3aMepa, BBEACHHBIE B (DYHKIMIO MOJIS, 3aBUCALIYIO OT IMOJIOKEHUs] BO30OY KISHHs, Ha
LIeJIEBOE TOJIOXKEeHNE (POPMHUPOBAHUS U300PAKEHHIA.

[0016]

3TO MO3BONAET YCTPOHCTBY AJISl BU3YAM3ALMU PACHpPEAETeHNs] OTKJIMKA Ha BHEIIHEee
T0JIe TIPABUJIBHO BBIBOAMTH (PYHKIMIO (POPMUPOBAHUS M300paKeHHsI HA OCHOBE (DYHKILIMU ITOJIS,

3aBHUCALIEH OT MOJIOKEHUST BO30OYKIEHHUS.



[0017]

Hamnpumep, mosnoxenusi BO30YKASHHs 3aal0TCS B TEPBOHM IJIOCKOCTH, U TOJOXKEHUS
3aMepa 3a7jaroTCsd BO BTOPOM IUIOCKOCTH, KOTOpas COBNAAaeT C MNEPBOHM IUIOCKOCTBIO HIIU
OTJIMYAETCs OT Hee.

[0018]

OTO MO3BOJNAET YCTPOMCTBY JUId BU3yalU3allUU PACcIpeneNieHHs OTKJIMKA HA BHELIHee
TI0JIe He JIONYCKATh YBEJIWYEHHsI pa3Mepa MPOCTPAHCTBA, TPeOyeMoro 1l pa3MeIleHHst KOHTypa
BO30Y KACHUs U AaT4MKa. Y CTPOUCTBO Uil BU3YaIU3AIMK pacipeneeH sl OTKJINKA Ha BHEIIHEE
IMOJIE MOXKET TAKKE OI'PAaHUYHNTD CJIOKHOCTD IMPOLECCa BbIYUCIICHUSA.

[0019]

Hanpumep, monokeHus 3aMepa pacriojiararoTcsi ¢ IEepBOH CTOPOHBI OT OOBEKTa, H
TIOJIOXKEHHUST BO30Y KISHHSI HAXOMSATCS CO BTOPOH, MPOTHBOIOJIOKHON CTOPOHBI OT OOBEKTA.

[0020]

OTO MO3BONAET YCTPONCTBY AJsl BU3yalU3allUU PacHpeAeseHHs OTKIMKA HA BHEIIHEee
MOJI€ UBMEPATH HAINPAXKECHHOCTD MOJIA B KAXKAOM U3 MOJIOKEHUH 3aMe€pa, KOTOPbIE HAXOOATCA C
HpOTHBOHOJ’IO)KHOﬁ CTOPOHBI OT O0OBbEKTa IO OTHOILIEHHUIO K ITOJOKEHUSIM B036Y)KI[€HI/I$I.
CoOTBETCTBEHHO, YCTPOICTBO A BU3yalIM3allUU PACHpefeseHHs OTKJIMKA Ha BHELIHee MOJie
MOXET TMOJABJIATh BIUSHHUE NEPBOM COCTABJAIOLIEH IMOJsL, CO34aBA€MOH KOHTYPOM
BO30YKIEHUS, IPU U3MEPEHUH HANPSDKEHHOCTH TOJISI B KAYKIOM U3 TTOJIOKEHHH 3aMepa.

[0021]

Hanpumep, nmonoxeHus 3aMepa M IOJOXKEHUS BO3OYXKICHUS PACIONArarTCs M0 OXHY
CTOPOHY OT OOBEKTA.

[0022]

OTO MO3BOJAET YCTPONCTBY Ul BU3YaJIH3aLUU PAcNpefesieHHus OTKIMKA Ha BHELIHee
N0JIE U3MEPATh HANPSHKEHHOCTD MOJSI B KAXIOM M3 IOJOKEHUN 3aMepa, KOTOPbIe HaXOATCs C
TOM K€ CTOPOHBI OT OOBEKTA, YTO U MOJIOKEHHUS] BO3OYKIACHHs. DTO MO3BOJISIET YCTPOMCTBY AJIS
BU3yaJIM3al[ii pacIipelelieHus] OTKJINKA Ha BHEILIHee M0Jie He JOMyCKaTh YBEJIHUYEHHUs pazMepa
NPOCTPAHCTBA, TPeOYEeMOTO ISl pa3MeLIeHHsT KOHTYpa BO30YKACHUS U TaTUHKA.

[0023]

Hanpumep, KOHTYp BO30YXKIEHHSI CO3AAET MEPBYIO COCTABIISIOIIYIO TTOJIS U3 KAXKIOTO U3
MOJIO’KEHUH BO3OYKIEHUS MMOCPEICTBOM MEePEMEIISHHs B KaXKI0e U3 TOJIOKEHUH BO3OYKIeHUs,
U JAaTUYUK H3MEPACT HAMNPSXKECHHOCTHb IOJIA B KaAXIOM H3 MOJIOKEHUH 3aMe€pa MOoCPEeACTBOM
nepeMeLIeH sl B KaX10€e U3 MOJIO0XKEeHHUH 3amepa.

[0024]

OTO MO3BONAET YCTPONCTBY AJIl BU3YaJM3allUU PAcHpeAeseHHs OTKJIMKA Ha BHELIHEe
NOJIe peajn30BaTh OJUH KOHTYP BO30YXKIEHUS AJII MHOMKECTBA MOJOXEHHH BO30OYXIEHUS U
OIMH JaT4YMK JJid MHOXeCTBa NoJiokeHUuN 3amepa. COOTBETCTBEHHO, YCTPOWCTBO IS
BU3yaIM3alMN pacCIpelesieHHs] OTKJIMKA Ha BHELIHee I0JI€ MOKET OrPaHUYUTh IOBBILICHHUE
CTOUMOCTHU TEXHUYCCKUX CPEACTB.

[0025]



Hanpumep, KOHTYp BO30YXIEHHUS COAEPKUT MHOMKECTBO KOHTYPOB BO30YKICHHS,
PACIIONIOKEHHBIX B TIOJIOKEHHUSIX BO3OY)KIAEHMS, U IATYUK COJEPIKUT MHOXECTBO JATYUKOB,
PacoJIOXKEHHBIX B MTOJIOXKEHUSX 3aMepa.

[0026]

OTO MO3BONAET YCTPOMCTBY AJsl BU3yaJM3allMU PACHpPEACTICHUs OTKIMKA Ha BHEIIHEEe
IoJjie CO37aBaTh COCTABJSIOIIYIO IIOJSI U3 KAKAOrO U3 IIOJNIOXKEHHH BO3OyxkneHus Oes3
nepeMeIeHHs KOHTYpa BO30Y)KISHHUS WK TaTUYUKA U U3MEPSITh HAIPSHKEHHOCTD MOJIS B KAJKIAOM
u3 nosiokeHuil 3amepa. COOTBETCTBEHHO, YCTPOMCTBO A BHU3YaJIM3aLUU paclpenesieHus
OTKJIKa HA BHEINHEe II0JIe MOXET OBICTPO IMOJydaTh Pe3yJIbTaT 3aMepa, COOTBETCTBYIOLIMH
MHOYKECTBY IOJIOKEHHH BO30YKIEHHSI 1 MHOYKECTBY MOJIOKEHHH 3aMepa.

[0027]

Hanpumep, MHOX€CTBO KOHTYPOB BO30YKIE€HUS PACIIONaraeTcsi B MePBOH IUIOCKOCTH, H
MHOKECTBO JaTYMKOB PAaCIIONIAraeTcs BO BTOPOM IJIOCKOCTH, KOTOPas COBMAAAeT C IMEPBOU
IUIOCKOCTBIO WJIM OTJIMYAETCS OT HEe.

[0028]

OTO MO3BONAET YCTPONCTBY A BU3yaJIU3alUU PACHpeAeeHUs OTKIMKA Ha BHEIIHEe
nojie ObICTPO TMOJIy4aTh PE3yJIbTaT 3aMepa, COOTBETCTBYIOLIMH ITOJOKEHUSM BO3OYKICHHS B
NEepPBOM MIOCKOCTU U MOJIOKEHUSIM 3aMepa BO BTOPOU IJIOCKOCTH.

[0029]

Hanpumep, MHOXXECTBO KOHTYPOB BO30YIKIIEHHUSI PAcIlONaraeTcsi Ha MEpBON MPSIMOMU, U
MHOX€ECTBO JATYUKOB PACIIOIAraeTCsi Ha BTOPOH MPAMOMN, KOTOpasi COBNAAAeT C NEPBOM MPsIMOMN
WUJIU OTJINYAETCs OT Hee.

[0030]

OTO MO3BOJAET YCTPONCTBY Ul BU3YaJIH3aLUU PAcNpefesieHHus OTKIMKA Ha BHELIHee
HOJIe YMEHBLINTb MPOCTPAHCTBO, B KOTOPOM pACIONATrarOTCs KOHTYPbI BO3OYXKIEHUS, H
IIPOCTPAHCTBO, B KOTOPOM PacrojararTcs JaTYUKH.

[0031]

Hanpumep, oObeKkT nBUraeTcs, KOHTYP BO30OYXIEHHS CO3AAeT NEPBYIO COCTABISIOLIYIO
NOJIsT M3 KaKAOTO M3 TMOJIOKEHUH BO30YKIEHUS, 3aJaHHBIX OTHOCUTEJIBHO OOBEKTa, KOTOPBIH
ZBUTAETCS, MOCPEACTBOM CO3AAHMsI IEPBOM COCTABIISIOLIECH MO U3 MPEIBAPUTENBHO 3aJaHHOTO
MOJIOKEHUS] B Pa3HbIE MOMEHTBHI BPEMEHH, U JATUYUK U3MEPsIeT HANPSKEHHOCTD MOJS B KAXKIOM
U3 TOJIOKEHUH 3aMepa, 3aJaHHBIX OTHOCHUTENIBbHO OOBEKTa, KOTOPBIH IBUraeTcs, MOCPEICTBOM
WU3MEpPEHHs] HANPSDKEHHOCTH MOJIsl B IPEABAPUTENBHO 3aJaHHOM IOJIOKEHUH B PA3HbIE MOMEHTBI
BPEMEHU.

[0032]

OTO MO3BONAET YCTPONCTBY AJII BU3yaJU3alUU PAcHpeAesieHUs OTKIMKA Ha BHELIHEEe
1oJe CO3/aBaTb COCTABJSIIOLIYIO MOJIST W3 K&KAOTO U3 TOJIOKeHui Bo30OyxknaeHus, Oe3
o0ecrieueHnss MHOXECTBA KOHTYPOB BO30Y)KAEHHS WM MHOXECTBA JaT4YMKOB U 0e3
nepeMeIeHrs] KOHTYpa BO30YXKIEHHUS WIM JaT4hKa, U W3MEPATb HANPSDKEHHOCTb IOJS B

KaXXI0M U3 MOJIOKEHUHN 3amepa.



[0033]

Hanpuwmep, koHTYp BO30YKIEHHS 3aKJIIOUEH B MEPBYIO CTEHKY, U JAaTUYUK 3aKIIOUEH BO
BTOPYIO CTEHKY, KOTOPasl SIBJISIETCS TOM JKe, UTO U NepBasi CTEHKA UJIN OTJIMYAETCs OT Hee.

[0034]

OTO MO3BONSIET YCTPONCTBY [JIs1 BU3YaJM3aLUU PACIpenesieHus] OTKJIMKA Ha BHELIHEe
nosie (HopMUPOBaTH H300pakeHHE, MPEACTABIIOIIEE pPACHpeseeHHe OTKJIMKA Ha BHEIIHee
T10JIe, HE3aMETHO JIJIST JIFOJEH.

[0035]

Hanpuwmep, koHTYp BO30YKACHUS U NATUYUK 3aKJIFOYESHBI B MOJTY.

[0036]

DTO MO3BOJISIET YCTPONCTBY [IJIs1 BU3YaJHM3aLUU paclipeiesieHus] OTKJIMKA Ha BHEIIHee
nojie (OpMHUPOBATh H300paKEHUE, MPEACTABISIIOIIEE PACIpeneieHHe OTKJIMKAa Ha BHEIIHee
ToJie, HE3aMETHO JJIST JIFOIEH.

[0037]

Hanpuwmep, kKoHTYp BO30YKIOSHHS 3aKJIIOYEH B MEPBYIO CTOHKY, U JAATYHK 3aKJIIOUEH BO
BTOPYIO CTOMKY, KOTOpas sIBJISIETCsI TOU K€, UTO U NepBasi CTOMKA WM OTINYAETCs OT Hee.

[0038]

DTO MO3BOJISIET YCTPONCTBY JUIsl BU3yalM3alMU paclpefesieHHs] OTKJIMKA Ha BHEIIHee
nojie GopMHUPOBATH H300paKEHNE, MPENICTABIHIIOLIEE pacpeieieHe OTKIINKA Ha BHELITHEE MOJie
HE3aMETHO ISl JIIOACH.

[0039]

Hamnpumep, B TpeXxMepHOM MNPOCTPAHCTBE X-KOOPAMHAT, y-KOOPAUHAT U Z-KOOPAMHAT,
BUPTyaJIbHOE TIOJIOKEHNE BO30YKIEHUS BbIpaxkaeTcs B Buae (Vi, Z1), BUPTYaJIbHOE IMOJOKEHHE
3aMepa BbIpakaeTcsi B BHUAE (X, Vi, Z2), Z-KOOpPAWHATA MOJOXKEHHsS KOHTypa BO30Y)KAECHUS
3aaaeTcst paBHOM 0, M Z-KOOpAMHATA MOJIOKEHUsS JaTYMKA 3a/1a€TCsl PaBHOH Zo,

(YHKLHMS TOJIsI, 3aBUCSAIIAST OT TOJIOKEHUST BO30OYKIEHHSI, OTPENENIeTCs] B BUIE:

[0040]

[BRIpasKEHHE 1]

D(x, y1, Y2, 71, 2;)

®w o o
; ; ; ey 2 — [k Ztky, %2,
= f [ J a(kx, kyl'kyz)ethx+lky1y1+1ky2yge Y141 X Y2 dkx dkyl dkyz ,

—00 —G0 —GO

alky. ky, ky,) = ezo\lkx2+ky225(kx, Ky Ky, 21 = 0,2; = zy)

dypbe-o6pas pe3ysbTaTa 3aMepa BbIpaXKaeTcsl B BULIE:

[BRIpasKEHHE 2|

E)(kx,kyl,kyz,zl == O,ZZ == Zo)

rae ky, ky1 1 kyo SIBISIOTCS BOTHOBBIMU YHCJIaMH, COOTBETCTBYIOIUMU X, Vi H Y2, U

byHkuMs GopMHPOBAHUS N300PAKEHUS ONPENENAETCS B BUIE:



[BRIpasKEHHE 3 |

cp(x, Vs Z) = yzliijl;?=y (D(X, Y1, Y2 21»22)
Z;—=Z=Z

oo 0o oo

: - ; .. 2, — fk 24k, 2z
— : Kyx+ik +ik y1“©l X id 2
= B, f f fa(kx’ Ky, ky, Jet s ionyatthy,Ya g0 ¢ Tdkydky, dky,

2270172 g —0 —

[0041]

DTO MO3BOJISIET YCTPONCTBY JUIsl BU3YalIM3alLlMU pacripeiesieHHs] OTKJIMKA Ha BHEIIHee
nojie (OpMHUPOBATh U300pAKEHUE, MPENCTABISIONIEe C BBICOKOW TOYHOCTBIO pacIpelesieHue
OTKJIMKA Ha BHEIIHEe MOJie, C WCIOJIb30BAHUEM (YHKIUU TIOJIS, 3aBUCSIIEH OT IMOJIOMKESHHUSI
BO30Y>KJICHUsI, BBIPAKEHHOW BBIMIETIPUBEEHHBIM ypaBHeHHEM, U (QyHKUUK (HOPMHUPOBAHMSI
U300parkeHusl, BBIPAKEHHOW BBIIICTIPUBEASHHBIM YPABHEHHEM.

[0042]

Hanpumep, B TpexMepHOM MPOCTPAHCTBE X-KOOPAWHAT, Y-KOOPAMHAT U Z-KOOPAHHAT,
BUPTYaJIbHOE TOJIOJKEHUE BO3OYKICHUS BhIpaskaeTcsi B BUIE (Y1, Z), BUPTYAIbHOE TOJIOKEHUE
3aMepa BbIpakaeTcss B BHUIE (X, Y2, Z»), Z-KOOPAWHATA TIOJOXKEHHUS KOHTypa BO30YKIEHUs
3anaercs paBHOM 0, U Z-KOOpJAWHATA MOJIOXKEHUSI JaTYMKA 3aa€TCs PABHOM Zo,

(YHKIUS TIOJIsI, 3aBUCSIIAST OT MOJIOKEHHSI BO3OYKIIEHUS, OTIPEAEIISIeTCs] B BUJE:

[BRIpasKEHHE 4]

DX, Y1, V2,21, 22)

o co oo
; : ; —Ry 2y - fk 2tky, 2z
= f f j a(kx, kyl'kyz)ei,kxX+tky1y1+lky2yze Y11 x Thyz “z dkx dkyl dkyz ,

-0 =00 -0

a(kx'k}’1'kJ’2) = ezo kx2+ky22$(kx' k3’1‘ky2'zl =0z, = ZO)

®ypbe-00pas pe3ysbraTa 3amMepa BbIPaXKaeTcsl B BUIE:
[BRIpasKEHHE 5|
cD(kx, kyl‘ kyz, Z1 = 0, Zy = Zo)
rae ky, ky1 1 kyo sSIBISFOTCS BOTHOBBIMU YHCIaMH, COOTBETCTBYIOIUMU X, Vi H Y2, U
byHKIMs GOopMHUPOBAHUS N300PAKEHUS ONIPENEIIETCS B BUIE:
[BRIpaKEHHE O]
(p(xr ¥ Z) = Lim Cb(x, Y1, Y2, ZI-ZZ)

Y2=2y1=Y
z,2Z,=Z

[=o TN I ¢ o]

, 2 2
= Lim a(k ko k )eikxx+iky1yl+iky2y2efkylzlf ) dk. dik.. dk
Y2o¥1=Y XY Y x Sty By,

2372152 _n —0 —0

[0043]
3TO MO3BONAET YCTPOHCTBY AJIsl BU3YAM3ALMU PACHpPEAETICHNUs OTKJIMKA Ha BHEIIHEe
nojie (OpMHUPOBATh H300pa)KEHUE, NMPECTABIAIOIIEEe C BBICOKOW TOYHOCTBIO PAaCIpereseHue

OTKJIMKa Ha BHCIOHEC IIOJIC, C HUCIIOJb30BAHHCM (I)YHKLII/II/I I10JIA, 3aBHCHIHeﬁ OT NOJIOKCHUA
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BO30Y)KI€HNs, BBIPR)KEHHOW BBIIIENPHUBEACHHBIM ypaBHEHHEM, U (QYHKIUH (OPMUPOBAHUS
n300pakeHs, BBIPAKEHHOH BBILICTIPUBEICHHBIM YPABHEHHEM.

[0044]

Hanpumep, B TpeXxMepHOM NPOCTPAHCTBE X-KOOPAMHAT, Y-KOOPAUHAT U Z-KOOPAMHAT,
BUPTyaJIbHOE TMOJIOXKEHUE BO3OYXKIEHHs BbIpaxkaeTcs B Buae (Xj, Y, Zj), BHPTYyaJbHOE
NOJIOKEHHE 3amMepa BbIpakaeTcst B BUuxe (X2, Y, Zz), Z-KOOPAMHATA TIIOJIOXKEHHUS KOHTYpa
BO30Y KIeHHs 3a1aeTcsl paBHOM 0, U Z-KOOpUHATA MOJIOXKEHUS AaTYNKA 3a/1aeTCsl PaBHOH Z,

(YHKLMS TOJIsI, 3aBUCSIIAST OT TOJIOKEHUST BO30OYKIEHHsI, ONPENENIeTCs] B BUIE:

[BBIpasKEHUE 7]
O(xy,%,,¥,21,2,)

co 00 o0

2 2 2 2
_ ily. Xq +ily Xp+ik th +ky Zl_kaz +hy" 7y
= f J ja(kxl,kXZ,ky)e w X1 ke, Mot ikyY o dky, dky, dky,

—00 —00 —00

alky,, by, ) = ez"wJ""zz”‘f&:(kxl,ka,ky,zl = 0,2, = z,)

dypbe-o6pas pe3ysbTaTa 3aMepa BbIpaXKaeTcsl B BULIE:

[BRIpaKEHHE 8]

c_D(kxl,kxz,ky, Z'l - 0, 22 = Zo)

rae kg, kyo u ky SBISAIOTCS] BOMTHOBBIMHU YHCIAMHU, COOTBETCTBYIOLIUMU X1, X2 U Y, U
byHKIMsA GopMHPOBaHUS N300PAKEHUS ONPENENAETCS B BUIE:
[BRIpasKEHHE 9]
¢(x,y,z) = ngixr{l:xcb(xl,xz,y, 1, 2;)
2,-2,=2
0w 0
2 2 2 2
- i ik, %y +iky X Hikyy kal +Hey zl_kaz +iy"2;
e Lim [ [ [ alky, ky,, ky )etixitikaXetikyy g dk, dk,, dk,

Z2;-Z,=2

—CC —00 —C0

[0045]

OTO MO3BOJNAET YCTPOHCTBY Ul BU3YAJIU3ALMU PACIpeNeNieHHus] OTKJIMKA HA BHELIHee
noie opMupoBaTe HM300pakeHHE, MPEACTABISIONIeE C BBHICOKOH TOUHOCTBIO paCIpeneNieHHe
OTKJINKAa Ha BHEINHEe I0Jie, C HCIOJNb30BaHHEM (PYHKLUUU TOJS, 3aBHCAIEH OT TOJOXKEHHUS
BO30Y)KIEHHsI, BBIPA)KEHHOW BBIIIENPUBEACHHBIM YpaBHEHHEM, W (YHKUUH (POPMHPOBAHUS
n300pakeHs, BBIPAKEHHOH BBILICTIPHBEICHHBIM YPABHEHHEM.

[0046]

Hanpumep, B TpeXMepHOM IMPOCTPAHCTBE X-KOOPAWHAT, y-KOOPAHMHAT M Z-KOOPAMHAT,
BUPTyaJIbHOE TIOJIOKEHUE BO30YXKIEHHsI BbIpaxkaercss B Buae (Xi, y, Zi), BUPTyalbHOE
NOJIOXKEHNUE 3aMepa BBIpaKaercs B BUAe (X2, Y, Z), Z-KOOpAMHATA IIOJIOKEHHUs] KOHTYypa
BO30YKIeHUs 3a7aeTcsi paBHOH 0, M Z-KOOPAMHATA MOJIOKEHHS AaTYHKA 3aJaeTCsl PABHOM Z,

(dyHKLIMS 1OJISI, 3aBUCSAIIASL OT MOJIOKEHUS BO30OYKIEHHS, OTIPENENAETCs B BUIE:

[BeIpaskeHue 10]
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D(xy, X2, ¥, 24, Z3)

co >3] co
; ; ; — [k 2+ky2z1—Jk.x 24kylz,
= J‘ f f a(kxl'kxz’ky)elk11X1+lkx2xZ+lkyye J 1 2 dkxl dkxz dky ,

—co —00 —00

a(kxl,kxz,ky) = ez“\}kxzzmyzcﬁ(kxl'kx:,ky’zl =0,z, = Zo)

dypbe-00pas pe3ysnbraTa 3amMepa BbIpaxKaeTcsi B BUIE:
[BBIpakeHue 11]

O(ky, by, ky 2y = 0,2, = 2)

rae kyi, kyo 1 ky SIBJISIFOTCS] BOJTHOBBIMHU YHCIIAMH, COOTBETCTBYIOIIUMH X1, X2 U Y, U
byHKIUs POPMUPOBAHUS U300PAKEHUST ONPEALISIETCS B BULE:

[BRIpasKEeHHE 12]

@o(x,y,z) = Lim ®(xy,x,,y,2,2,)
2,-2,=2

o0 o0 oo

: ; . — Ak 2k, Pz - |k, PRz
— ; iRy, X1 ik, X g +ikyy J X1 ¥y A J X2 y “2
- lel'vlj}}Lx f f f a’(kxl’kxz’ k.)’)e ! 2 re dkxl dkxz dky

227052 o —0 -0

[0047]

3TO MO3BOJAET YCTPOWCTBY Ul BH3YANHM3aLMH PACIpENesieHHs] OTKJIMKA Ha BHEIIHee
nojie (pOpMHUPOBATh H300paKEHHE, NMPENCTABIAIONIEe C BBICOKOW TOYHOCTBIO pAaCIperesieHue
OTKJIMKa Ha BHCIOIHEC IIOJIC, C HUCIIOJb30BAHHCM (1)YHKLII/II/I I10JIA, 3aBI/ICHH_IeI\/’I OT IIOJIOXKCHUA
BO30YKI€HNsI, BbIPA)KEHHOW BBbIIIENPUBENCHHBIM YpaBHeHUEM, W (yHKIUM (HOpMHUPOBaHUS
N300pakeHHs, BBIPAXKEHHOH BBIIIETIPHUBEICHHBIM YPABHEHUEM.

[0048]

Hanpuwmep, cxema o0paboTku uH(pOpMALUU Onpenesnser, COAEPKHUTCS JH B OOBEKTE
1eieBol 00BEKT OOHAPYKEHHUS, HA OCHOBAHWUU H300pAKEHHsI, W, KOTAA OIpPenessieTCs, YTO
o0BeKT BKIOYaeT B ceds 1meneBod OOBEKT OOHApy)KeHMs, BBIBOAUT HWH(OPMALIHUIO,
YKa3bIBAIOIIYI0 MECTOMOJIOKEHHE LEIEBOro 00bekTa OOHAPYKEHHs MK O0bEKTa Ha BHEIIHHIA
TEPMHUHAJ.

[0049]

DTO MO3BOJISIET YCTPOWCTBY Ul BH3YalH3aLUK PACMPENeNICHUs OTKJIMKA Ha BHELIHee
Nojie YBEAOMJIATH O MECTOIMOJIOKEHHH KOHKPETHOrO LeJeBOro oObekTa OOHApy)KeHHs WM
MECTOTOJIOKEHNN 00bEKTa, BKIIFOYAIOIIEro B ¢e0s1 KOHKPETHBIH LIeIeBOH OOBEKT OOHAPY KEHUSI.

[0050]

Hanpuwmep, cmoco0 Bm3yanu3auuy pacrlpeneieHuss OTKJIMKA Ha BHEIIHEE IOJie I
(dopmupoBanusi U300paKeHHs], MPEICTABIAIOLIEr0 paclpee]eHne OTKINKA Ha BHEIIHee IO,
KOTOpOE SIBJSIETCSl paclpelesieHueM OTKIMKOB Ha BHEINHee II0Jie, BKJIouYaeT B cels: 3tam
CO3JIaHUsI, TIOCPEACTBOM KOHTYpa BO30YKAEHUs, NMEPBONH COCTABISFOINEH IMOJI M3 KaKAOTO M3
TOJIOKEHUH BO30YKACHMS, 3aaHHBIX CHApPYXU OOBEKTa B BHUIE TOJIOKEHHUH OTHOCHUTEIBHO

O6’beKTa; 9Tan U3MCPEHUS, NATUYUKOM, B KAXKIOM H3 MOJIOKEHUH 3aMe€pa, 3aJaHHbIX CHAPYXKHU
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0o0BEeKTa B BHUJE IOJIOKEHHH OTHOCHTEIBHO OOBEKTA, HANPSIKEHHOCTH IOJIS, COAEPIKAIIero
BTOPYIO COCTABJISIIOIYIO TIOJISA, CO3AAHHYI0 OOBEKTOM IOA BIMSHHEM NEePBONH COCTABISIOLIEH
noJis, 4YTOOBI 3aMEPUTh HANPSDKEHHOCTh IOJA B IOJIOKEHMSIX 3amMepa AN KaXIoro Hus3
NOJIOXKEHUH BO3OY)KIEHMS, M JTall IOJY4YeHHs pe3yJbTaTa 3aMepa HaNps KeHHOCTH MOJs |
(dopmupoBaHus N300paKeHNUs], IPEACTABIAIOIIEr0 PACIIPEAEIeHHe OTKINKA Ha BHELIHEe I10Jie B
30He, BKIIIOYAKOIeil B ce0sl BHYTPEHHIOK 00acTh 00bEKTa, HA OCHOBE pe3yJibTaTa 3aMepa. JTal
nojxydeHuss U (pOpPMHUPOBAHMS BKIIOYAET B CeOs: BBIUMCIEHHE (YHKIUH IOJISI, 3aBUCSINEH OT
MOJIOXKEHUST BO30Y)KIEHHsI, KOTOpas MPUHUMAET BHPTYaJbHOE TMOJIOKEHHE BO30OYXKIEHUS |
BUPTYaJIbHOE TOJIOKEHHE 3aMepa B KAa4yeCTBE BXOIHBIX JAHHBIX W BBIBOJUT HANPSKEHHOCTH
NOJIs1 B BUPTYAJIBHOM TIOJIOKEHUH 3aMepa, MPH UCIOJIb30BAHUN PE3YJIbTaTa 3aMepa B Ka4eCTBE
IPAaHMYHOTO YCIOBHS, BBIYHCICHHE (QYHKIMH (QOPMHPOBAHUS H300paKEHHs, KOTOpas
NPUHUMAET LEJIeBOe MOJIOKeHHe (HOPMUPOBaHHS N300paKeHUSI B KAYECTBE BXOIHBIX JAHHBIX U
BBIBOANT WHTEHCUBHOCTD H300PAYKEHHS B LIEJIEBOM IMOJIOKEHUH (POPMHUPOBAHHS H300paKeHUs, 1
OTpeneNsieTCs] Ha OCHOBE HAIpPSDKEHHOCTH, BBIBEIEHHONW W3 (PYHKIMHU TOJS, 3aBUCALIEH OT
NOJIOXKEHUsI BO3OY)KIOEHHs, B OTBET HA BBOJ LEJNIEBOrO IMOJOXKEHUs (popMUpOBaHUS
n3o00paxkeHus, B (hopMe BUPTYaJbHOTO MOJOXKEHUS BO30YKIEHHSI M BUPTYaJbHOTO IOJIOKEHHS
3aMepa, B (YHKIHMIO IO, 3aBUCAIIVIO OT IIOJIOKEHHsT BO3OYKIeHHs, U (HOpMUpPOBaHHE
n300pakeHNs Ha OCHOBE (PyHKLIUHU (OpMHUPOBAHUS H300paKEHHUS.

[0051]

OT0 mo3BOJISIET POPMUPOBATE U300paKeHUE, MPENCTABISIIONIEE C BHICOKOW TOYHOCTBHIO
pacrnpeneneHne OTKJINKA HA BHELIHEE I0Jie B 30HE, BKIIOUAIOIIeil B ce0s BHYTPEHHIOKO 00IacThb
00bekTa, Ha OCHOBE Pe3yJbTaTa 3aMepa HaNpsHKEHHOCTH MOJIs, Ha 0a3e pa3IuyHbIX KOMOMHALMH
HOJIOKEHUH BO30YKIEHUS U MOJIOKEHUI 3amepa.

[0052]

B nanpHelilnem B HaCTOSAIIEM HOKYMEHTE, BAPUAHTHI OCYIIECTBICHUsI OyIyT OMUCAHBI CO
CCBUIKOM Ha uepTexu. Kakaplii U3 MOCIEAYIOUIMX BAPHAHTOB OCYILIECTBJCHUS MPEICTABIISET
oOIuiT MM KOHKPETHBI mpumep. YuCIeHHble 3HA4YeHUs, (OpMbI, MaTepHasbl, 3JEMEHTHI,
pAacIoNO’KEeHHe M COSAMHEHUE HJIEMEHTOB, HTAlbl, TOPSIIOK STANOB M T.I., MPEACTABICHHbIC B
NOCJIEAYIOUINX BapHUAHTAX OCYLIECTBJCHUS, SIBJIIOTCS BCEr0 JIMINb TPUMEpaMH M He
OrpPaHUYMBAIOT 00bEMa NPUTSI3AaHUNA (POPMYJIBI H300PETEHHSI.

[0053]

B nanpHeimeM B HacTOSIIEM JOKYMEHTE, B KAU€CTBE OJHOIO MpPUMeEpa YCTPOHCTBA IS
BU3YAJIM3ALIN PACHpPENeIeHUs] OTKJINKA Ha BHEIIHee MoJje OyneT OMHCaHO, TJTaBHBIM 00pas3oM,
YCTPOHCTBO Il BU3YaAJIU3ALMH PACIPEENICHUs] MAarHUTHOW BOCHPUUMYHBOCTH, KOTOPOE
UCTIONB3YeT MarHuTHoOe moje. HukeonmucaHHble COCTABISIFOINNE MArHUTHOTO TOJSL SIBIISTEOTCS
COCTABJISIFOLIIMMH, KOTOPbIE COCTABISIFOT B CyMMe MarHUTHOe 1ojie. COCTaBISIFOINE MATHUTHOTO
HOJISE MOTYT OBITh KQKABIM M3 HECKOJIBKMX MArHUTHBIX IOJICH, CYMMHUPYIOLIUXCSI C CYMMapHbIM
MarHUTHBIM TOJIEM.

[0054]

[BapuaHTh! OCyLIECTBIEHU |
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@ur. 1 sBnusgerca cxeMOH KOHPUIypauMM TMEpBOrO MpHUMEpa YCTPOWCTBA IS
BU3YJIN3ALUU PACIPEAENICHUsT MAarHUTHOM BOCIHPUUMYHUBOCTH B COOTBETCTBUU C HACTOSILIUM
BApUAHTOM oOCylLIeCTBIeHUsA. YcTpoucTBO 100 must BU3yanu3auuu pacnpenesaeHusi MarHUTHON
BOCTIPUMMYHBOCTH, H300paxkeHHOe Ha ¢ur. 1, Bkmoudaer B cebst koHTYp 110 BO3OYyxneHus,
npusox 120 koHTypa BO30yxkaeHus, MarHUTHBIA Aatuuk 130, npuBox 140 MarHUTHOTO NAaTYMKA,
cxemy 150 obpabotku uHdpopmauuu, aucruiedi 160 u cron 170 ansa obpasua. Ycrpoiicreo 100
AU BUSYQJIM3ALMH PACIPENeNIeHHsT MAaTHUTHOH BOCIIPUUMUYHUBOCTH (popMHUpYeT H300paskeHue,
NPEACTABJISIIONIEe pacpeieSIeHne MArHUTHON BOCIIPUMMUYMBOCTH B 30HE, BKJIIOYAIOLIEH B ceOs
BHYTPEHHIOK 00JacTh 00pa3ia, moMeneHHoro Ha cron 170 mns obpasua. JlaHHOe u300paskeHue
MOJKET T[IOKa3aTh MArHUTHBI MaTepuas, B YACTHOCTH, (EPPOMArHUTHBIA MaTepuall,
conepsKalIuiics: B odbpasiie.

[0055]

Kontyp 110 BO3OYXneHus (MHIYKLHMH) SIBISETCS 3JIEKTPHUECKUM KOHTYPOM, KOTOPBIH
co3naer (MHAYLUPYET) COCTABISIONMYE0 MarHUTHOrO mojisi. Kontyp 110 BO30y:KOeHHS] MOXKET
OBITh KaTYIIKOH MJIH 3JIEKTPOMPOBOAOM. 371€Ch, COCTABIISAIOIIAS MATHUTHOTO TIOJISI, CO3aBaeMast
KoHTypoM 110 BO30y’KAeHMs, Ha3bIBA€TCS IEPBOH COCTABJISIIOLIEH MarHUTHOro mnois. B
npuMepe, n3o0paxkeHHoM Ha ¢ur. 1, kouTyp 110 B0o3OYxneHus nepemernaercsi. CienoBaTenbHO,
KoHTYp 110 BO30y’KAeHHs1 CO3aeT MEPBYI0 COCTABIISIIOLIYI0 MATHUTHOTO IOJISI U3 KKIOTO U3
noJjioxxeHui Bo30ykaeHust. [lepsast cOCTaBIAIOIIAasE MATHUTHOTO TIOJS CO3MAET COCTABIIAIOIIYIO
MarHUTHOTO TOJISI OT o0pasua. 37ech, COCTABIISIOIIAs MATHUTHOTO TOJISA, CO3/IaHHAas OT o0pasia,
Ha3bIBAE€TCsI BTOPOM COCTABJIAIOLIEH MATHUTHOTO MOJIS.

[0056]

ITpuBon 120 xoHTypa BO30YKACHUS SBJISAETCS PUBOAOM, KOTOPBII NepeMeIaeT KOHTYP
110 Bo3Oy>xnenus. Ilpuson 120 xoHTypa Bo30ykaeHus nepemeniaer KOHTYp 110 Bo3Oyx)neHus
B KaXJ0€ M3 MmoyioskeHuit Bo30ykaenus. [Ipu atom, kouTyp 110 BO3OyKA€HUS CO3AET TIEPBYIO
COCTABJISIFOLIYK0 MAarHUTHOT'O MOJIS U3 KaXKIOTO U3 MOJIOKEHUH BO30YKIACHUS.

[0057]

Marnutsbii  patuuk 130 sBiseTcs [aTUMKOM, KOTOPBIM 3aMepsieT MarHUTHbBIE
XapaKTepUCTUKU. MarHuTHbId qaT4uk 130 MOKeT ObITh TYHHEJIbHBIM MAarHUTHO-PE3UCTHBHBIM
(TMR) bsnemeHTOM, CynepMarHUTHO-pe3UCTUBHBIM (GMR) sneMeHTOM, CBEPXIPOBOASIINAM
KBaHTOBbIM HHTepdepomerpudeckum (SQUID) snemeHTOM Mam mMarHuTo-uMmenancHbiM (MI)
3JIEMEHTOM.

[0058]

B mpumepe, m3oOpaxxenHom Ha ¢ur. 1, mMarHuTHbIl matuuk 130 mnepemermaercs.
Marauthbii  gatyuk 130 u3MepseT B KaXIOM M3 TOJIOKEHMH 3aMepa MAarHUTHBIE
XapaKTePUCTUKU B MAarHUTHOM IOJIE, COAEPKALIEM BTOPYH) COCTAaBJISIOLIYK) MArHUTHOIO IOJI,
co3manHyl0 oOpasmom. Ilpu »TomM, wMarHuTHbI pgatuuk 130 wW3MepsieT MarHUTHBIE
XapaKTEPUCTUKH B MOJIOKEHHAX 3aMepa Uil KaXKI0T0 U3 MOJIOKEHUH BO30Y KIEHHSL.

[0059]

Ilpusox 140 MarHUTHOrO JAaT4YMKA SBJAETCS NPUBOAOM, KOTOPBIM IMEPEMELAeT
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MarHuTHbI gatyuk 130. IIpuson 140 mMarHUTHOroO naTyMka nepeMeIaeT MArHUTHBIM JAaTYUK
130 B xaxxnoe u3 nosnoxenunt 3amepa. Ilpu 5ToM, MarauTHbIN gaT4uk 130 U3MepsieT MarHUTHbIE
XapaKTEPUCTUKHU B KAKAOM M3 MOJIOKEHUH 3aMepa.

[0060]

Cxema 150 oOpaborkm wuH(MOpMALMU SBIAETCS SJIEKTPUYECKOH CXEMOH, KoTopas
BBIMOJIHSET 00paboTky uHpopmaumu. Cxema 150 oOpabotku uHPOpPMALMK MOXET ObITb,
HarpuMep, KOMIBIOTEPOM WM IponeccopoM kommbroTepa. Cxema 150 o6pabotku nHpopmarmm
NOJIy4aeT Pe3yJsibTaT 3aMepa MarHUTHBIX XapaKTePUCTHK U, MO pe3ysbTaTy 3amepa, Gpopmupyer
n300pakeHne, MPEACTABISIIOIIee paclpeesieHie MAarHUTHOW BOCIPHUMYHMBOCTH B 30HE,
BKJTIOHAKOIIEH B ce0s1 BHYTPEHHIOK 00J1acTh oOpasia.

[0061]

B uactHocTH, cxema 150 oOpaboTku mMHPOpPMALUHN BBYHCISET (QYHKIHIO MATHHTHOTO
NOJIsI, 3aBUCSIIYIO OT IOJIOKEHUS] BO3OYXKAEHUS, MPH HCMOJb30BAHWUU pe3yJbTaTa 3amepa B
Ka4eCcTBE TIPAHUYHOTrO yCJoBUs. DYHKUMS MArHUTHOTO TOJS, 3aBUCSINAS OT TIOJOXKEHHUS
BO30YKIeHus1, sBIsieTcss (QYHKIMEH, KOTopas NMPUHUMAET IOJIOKEHHE BO30YKIEHHUS TepBOi
COCTABJISIFOLIEH MArHUTHOTO TOJISI U TIOJIOXKEHHUE 3aMepa MarHUTHBIX XapaKTEPUCTHK B KA4eCTBE
BXOIHBIX IAHHBIX U BBIBOAHT HANPSKEHHOCTh MArHUTHOTO TTOJIS B TTOJIOKEHUH 3aMepa.

[0062]

3arem cxema 150 oOpabGorku wuH(pOpMaLMKM BbMUUCIAECT (PYHKUUIO (OPMHPOBAHUS
m3o0pakenns. PyHkuus GOPMHUPOBaHUSA H300paKeHHs SBIAETCS (PYHKIMEH, KoTopas
NPUHUMAET LIeJIeBOe MOJIOKeHUe (OPMUPOBAHHS N300pa’keHHsI B Ka4eCTBE BXOAHBIX JAaHHBIX U
BBIBOAUT WHTEHCHUBHOCTD H300paXKEHUS B LIEJIEBOM IOJIOKEHUHN (POPMUPOBAHUS U300paKeHus1, U
OTpeNeNsAeTCs] Ha OCHOBE HANpPsDKEHHOCTH, BbIBEJEHHONH M3 (YHKIMM MAarHUTHOTO IIOJI,
3aBUCSIIEH OT MOJIOKEHHsI BO30YKAEHUsI, B OTBET HA BBOJ LIEJIEBOTO IOJIOKEHUST (POPMUPOBAHUS
uzoOpakeHus, B (opMe TMOJOKEeHHs BO3OYKIACHUS M TIOJOXKEHUs 3amepa, B (YHKIHIO
MAarHUTHOTO TIOJIs, 3aBUCSIOYIO OT MOJIOKEHHsI BO30y»xnmeHusi. 3arem cxema 150 obpaboTku
uHpopmauuu GopMupyeT, Ha OcHOBE (PyHKIMH (POpMUPOBAHUS H300pakeHUs, U300paKEeHHE,
NPEACTABISIIOINEe pacpeiesieHne MAarHUTHON BOCIIPUUMYHBOCTH B 30HE, BKJIIOYAIOLIEH B cebs
BHYTPEHHIOK 00J1acTh 00Opasua.

[0063]

Cxema 150 obpaboTku nHPOPMALUN MOKET BBIBOIUTH CHOPMHPOBAHHOE H300paKEHHE,
Hanpumep, Ha aucruien 160. Hampumep, cxema 150 o0paGorku wuH(pOpMAM MOKET
NPEACTaBIATh N300pakeHne Ha auciuiee 160 myTem BbIBOAA M300paXkeHus Ha nucruieil 160. B
Ka4yecTBe aJbTepHATHBBL, cxema 150 o0paboTkm wuHGOPMAMM MOXKET pacleyaTbiBaTh
n300pakeHne Ha NpHHTepe (He TMOKAa3aHHOM Ha 4epTekax) MyTeM BBbIBOA HM300pakeHUs Ha
npuHTep. B kauecTBe anbrepHaTHBEL, cxema 150 oOpaboTkm MHQOPMAIIMN MOXET MepenaBaTh
n3o0pakeHne B (opMare 3JIEKTPOHHBIX NAHHBIX B JPYroe€ yCTPOWCTBO (HE IMOKa3aHHOE Ha
YyepTekax) CpeACTBaMH MPOBOAHON MJIH OECTIPOBOIHOM CBSI3U.

[0064]

Hucrineii 160 siBnsieTcst yCTPOMCTBOM OTOOPaKEHUS, TAKUM KaK KUIKOKPHUCTAIIHYECKHUI
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nucriet. Crienyer OTMETUTD, UTO AUCIUIe 160 sSBAsSETCS NOMONHUTEIbHBIM KOMIIOHEHTOM, & HE
oOsi3aTenbHBIM  KOMIOHeHTOM. Jlucruteli 160 Moker ObITh BHEIIHUM YCTPOWCTBOM, He
BXONSIIMM B cocraB ycrpoucrBa 100 nus BU3yanu3auuu pacnpeneeHuss MarHUTHOU
BOCIIPUUMYHBOCTH.

[0065]

Cron 170 gns oOpasua siBISE€TCS CTOJIOM, Ha KOTOPOM pasmeriatrotr obpaseu. Crenyer
OTMeTUTh, 4YTO cTOn 170 nnms oOpasua sBISIETCS AOIOJHUTENbHBIM KOMIIOHEHTOM, a He
00s13aTeNIbHBIM KOMIIOHEHTOM. Y cTpoiicTBo 100 1i1si BU3yanu3aluu pacripeneaeHuss MarHuTHOM
BOCTIPUMMYHBOCTH MOXKET (popMupoBaTh HM300pakeHHe oOpasla, KOTOPBIH HE pa3sMELIeH Ha
crone 170 mst ob6pasua wim nmopodHbeiM odpazoMm. Cton 170 nnst oOpasua MokeT ObITh BHELTHUM
KOMIIOHEHTOM, H€ BXOISLIMM B cocTas ycrpoicrBa 100 nns BU3yanusalMM paclpenesieHUs
MarHuTHON BocmpuuMunuBOCTH. OOpazen MOKeT ObITh AJNIEKTPHYECKOW CXEMOH WIH JHOOBIM
APYTUM OOBEKTOM.

[0066]

VYerpoiicteo 100 nns Busyanusauuu pacrpeneseHuss MArHUTHOW BOCHPUHUMYUBOCTH
U3MepsieT MArHUTHBIE XapaKTEPHCTHKH, 3aBUCHUMBbIE OT o00pasua, NpH OXHOBPEMEHHOM
WU3MEHEHUH OTHOCHUTENIbHOTO PACIIONIOKEHHs] MEXIy O0Opas3loM, MOJIOKEHHEM BO3OYKACHUS U
MOJIOKEHUEM 3aMepa. JTO TOo3BOJsieT ycrpoiictBy 100 st BuU3yanu3alUM pacIpenesieHUs
MAarHUTHOH BOCHPUUMYHBOCTH TIOJNy4YaThb JOCTATOYHO MHGPOPMALMM O pPaCHpeneseHUH
MarHUTHOW BOCIIPHMMYHUBOCTH B 30HE, BKJIIOHYAOIIEH B ce0si BHYTPEHHIOK o0iacth obpasua. B
TakoM ciay4ae, ycrpouicteo 100 1us  Bu3yanu3alMu — PaclpenesieHuss  MAarHUTHOU
BOCTIPUUMYHBOCTH MOSKET BBIUUCIATH (PYHKIIUIO MAarHUTHOTO TIOJIS, 3aBUCSLIYIO OT MOJOXKEHUS
BO30Y’KIEHUs, UCXONs W3 IOJYYEHHOH nocTaTOYHON HHpOpMaimu, U MoxeT (popMUpPOBATH
n300pakeHHe, TMPEACTABIIIONIee C BBICOKOH TOYHOCTBIO — pACHpeAeieHHe MarHUTHON
BOCIIPUMMYHMBOCTH, Ha OCHOBE BBIYMCIEHHON (PYHKIMM MAarHUTHOTO MOJsL, 3aBUCSIIEH OT
TIOJIOXKEHUST BO30Y KICHHUS.

[0067]

Hanpumep, ycrpoiicteo 100 nanda  BU3yanu3alMu — paclpenesieHHs: MarHUTHOMN
BOCIIPUMMYHBOCTH  MOXeT (OPMHPOBATH  BBICOKOTOYHOE H300paKeHHE IOCPEACTBOM
OOBEUHEHNSI  PE3YJbTATOB  HECKOJBKHMX  W3MEPEHHH, COOTBETCTBYIOLIMX  HECKOJbKUM
COYETaHUSIM IOJIOKEHHU I BO30YKIEHHSI M TIOJIOKEHUHN 3amepa.

[0068]

dur. 2 sABIAETCS CXEMAaTUYECKUM IIPEICTaBIEHUEM, MOSACHSAIOIIUM PEKOHCTPYKIIMIO
MarHUTHOTO MOJII B COOTBETCTBUU C ATAJIOHHBIM mpuMepoM. CTaTuyeckoe MarHUTHOE IOoJie B
IIPOCTPAHCTBE, B KOTOPOM OTCYTCTBYe€T MCTOYHMK MAarHUTHOTO TIOJsl, YJOBJIETBOPSIET
HIDKENPUBEIEHHOMY ypaBHeHUIo (1-1), ucxons u3 ypasHeHuii Makcesa.

[0069]

[BRIpasKeHue 13]
AH, =10
« .. (1 — 1)
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[0070]

H, B BeimenpuseneHHoM (1-1) o3HawaeTr MarHUTHOE IIOJI€ B Z-HANpaBJIEHUH B
JE€KapTOBON CHUCTEME KOOPAMHAT XyZ U COOTBETCTBYET Z-COCTABJISIOLIENH BEKTOpPAa MArHUTHOIO
nosis. A sABJsIeTCs JAIUIaCHaHOM, U3BECTHBIM Takke kak omeparop Jlammaca. Obuiee pereHue
11 BBIIENPUBEAEHHOTO (1-1) MOXKHO BBIPa3uTh Kak CyMMy WI€HA, KOTOPBIA HKCIIOHEHIIMAIBbHO
BO3pacTaeT B Z-HANPABJICHUH, M WIEHA, KOTOPbI 3KCIOHEHLMAJIbHO YMEHbIIAETCS B Z-
HAaIpaBJICHUH, KaK MOKa3aHO B HIbkecaeayromeM (1-2).

[0071]

[BRIpaKEHHE 14]

1 . - 2z 2 _ 2 2
H,(x,,2) = f ] eikxtikyy {a(kx, k) L bk ke W }dkx dk,

@m)?
ce(1-2)

[0072]

B spimenpuseneHHoM ypasHeHuu (1-2), ky u ky npeacTasistoT BOJIHOBBIE YHUCHA B X- U
y-HampasJieHusix, cootsercTeHHo. Kpome toro, a(k., ky) u b(ky, ky) spmasttorcs dyHkimsamuy,
BIpakeHHbIMU uepes ky u ky. Hanpumep, nusmepenue naet z-cocrasistonyro Hy(x, y, 0) BexTopa
MarHuTHOro nousisi B 1uiockoctu z=0, u rpaguent 0/0zH/(X, y, z)l,-0 B z-HanmpaBleHUH AN Z-
cocTapJisitolel BekTopa MarHuTHoro noss. C ucnosnb3osanueM 3toro, a(ky, ky) u b(ky, ky) B (1-
2) MOKHO TIOJIY4HTh, Kak Moka3aHo Huke B (1-3) u (1-4), COOTBETCTBEHHO.

[0073]

[BRIpasKeHue 15]

g(kx' ky)

/kxz + k)’

1
alky ky) = 5| ke ky) +

Cee(1-3)

[0074]

[BRIpaKEHHE 16]

g(kx' ky)

/kxz +ky°

1
b(kx* ky) ) f(kx’ ky) -

.« .(1_4)

[0075]

B Brimenpusenenneix ypasHeHusx (1-3) u (1-4), f(ks, ky) sasnsercs nsymepHbiM Pypbe-
obpasom ana H,(x, y, 0), u g(ks, ky) sBnsercs nsymepHeim Pypbe-obpasom ana 0/0zH,(X, vy,
7)l=o. ITpu moncranoske (1-3) u (1-4) B (1-2), MmoxxHo monyunts H,, kak nokazano aHuxe B (1-5).

[0076]

[BRIpaKeHue 17]
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H,(x,y,2)

:_(Zi)szeikxX-Fikyy % f(kx,ky)+M eZ\/kkayz

/kxz + ky*

k., k —z |
+% f(kx;ky)_ 9( X7 y) o ? Ky +hy” die, die,

ke ? + k,,
e o o (1_5)

[0077]

C mOMOIIBIO BBIMIEONMUCAHHOTO crocoda MOKHO monyuuTh H,(x, y, z) ¢ moboit z-
KOOPAWHATON B MPOCTPAHCTBE, B KOTOPOM OTCYTCTBYET HUCTOYHMK MArHUTHOTO MOJIsl, MPHU
ucnosis3oBaHuu H,(x, y, 0), uTo siBisieTcss rpaHiuHbIM yeiaoBueM Jupuxie, u 0/0zH,(X, y, z)l,-o,
YTO SIBJIAETCS TPAHUYHBIM ycioBueM Heiimana. DTO 0O3Ha4aeT, YTO MAarHUTHOE IIOJIE€ Ha
MOBEPXHOCTH 00pasiia MOKHO PEKOHCTPYHPOBATh, MCXOJS M3 MATHUTHOTO TOJISI B TUIOCKOCTH
U3MEPEHUsI, KOTOPast SIBJIIETCS TNIOCKOCTBIO XY rpu z=0.

[0078]

OpHako, ypaBHEHHUS, TMPUMEHEHHbIC B BBIIIEONMHCAHHOM CrHoco0e, CIpaBeIMBbI B
MPOCTPAHCTBE, B KOTOPOM OTCYTCTBY€T HCTOYHUK MarHutHoro mnoussa. [lostomy, ¢
UCIOJIB30BAHUEM OJHOTO TOJBKO BBIMIEONMUCAHHOTO Crocoda TPYAHO PEKOHCTPYUPOBATH
MarHUTHOE IOJIe TIYEOXKE, YeM Ha MoBepxHoCcTH oOpas3ua. MHaue roBops, ¢ HCIOIb30BAHHEM
OHOTO TOJIbKO  BBILIEOMHCAHHOTO Crocoda TPYyOHO BHU3YAJIM3HPOBATH paclpeneeHue
MarHUTHOH BOCTIPUMMYHMBOCTH BHYTPHU 00Opaslia, BKIOYAIOLIEr0 B Ce0sl UCTOYHMK MAarHUTHOTO
OJIS.

[0079]

Hanporus, ycrpoiicteo 100 nns  Busyanus3auMu — pacnpenefeHuss MarHUTHOU
BOCIIPUMMYHUBOCTA B COOTBETCTBUU C HACTOSLIMM BapUAHTOM OCYUIECTBJICHUS BbIYUCISET
(YHKIIUFO MAarHUTHOTO TOJIs, 3ABUCSIIYIO OT TIOJIOKEHUST BO3OYKIEHUs, TI0 Pe3yJIbTaTy 3aMepa,
MOJYYEHHOTO H3MEPEHUEM MArHUTHBIX XapaKTePUCTHK, NPU OAHOBPEMEHHOM W3MEHEHUU
pacmosioxkeHus: odpasia, MOJOXKEeHHsI BO30OYKACHHSI U TIOJIOKEHHE 3aMepa IPyTr OTHOCUTENIBHO
apyra. 3arem ycrporicteo 100  gns  BuU3yanu3alMU  pachpeneNieHduss ~— MarHUTHOU
BOCIIPUMMYHUBOCTH (POPMUPYET H300pakeHHe, MPEICTABIISIONIEe pachpeneeHrne MarHUTHOM
BOCIIPUMMYHBOCTH, Ha OCHOBE (YHKUMM MATHUTHOTO TMIOJSI, 3aBHUCAIIEH OT MOJIOKCHHS
BO30yxkneHus. MlHaue roBopsi, ycTpoiictBo 100 misi BU3yanu3auyl pacrpeneeHus MarHUTHOM
BOCIIPUMMYHBOCTH MOKET PEKOHCTPYUPOBATh MATHUTHOE TIOJIe B O0JIACTH TITy0sKe MOBEPXHOCTH
oOpasua.

[0080]

®@ur. 3 maer cxeMaTU4eCKoe NPpEACTABJICHUE, TTOACHAIOIICC IMOJIOXKECHUEC BO36y>K)IeHI/I$I u
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MOJIOXKEHUE 3aMepa B COOTBETCTBHHU C HACTOSIIIMM BAapUAHTOM OCYIlecTBIeHus. B mpumepe,
n300pakeHHOM Ha (UT. 3, MPEeACTABJICHBbI MOJOXKEHHE BO30YKIEHUS U TOJIOKEHHE 3aMepa B
J€KapTOBOM CUCTEME KOOPAUHAT XYZ.

[0081]

B uactHocTH, kOHTYp 110 BO30OYKIOEHHs SIBISIETCS SJIEKTPOMPOBOAOM, MO KOTOPOMY
NpPOTEeKaeT TOK MapajuieibHO X-ocu. ClenoBaTeNbHO, moyiokeHne KoHTypa 110 BO3Oy»kmeHus
BbIpakaeTcs B Bune Tng(Y1, Z21). IHa4e roBopsi, monoskeHue Bo30YKACHUS BBIPAXKAETCSI B BUIE
TrLne(Y1, 21). TIockonbky MarHuTHBIH gaTduk 130 MOXKET UMETh X-KOOPAHUHATY, Y-KOOPAUHATY U
Z-KOOpPJMHATY, TO MOJOXKeHHe MarHutHoro aatunka 130 Beipaxaercs B BuUixe Rovr(X, Va2, 72).
Hnaue roBops, nojoxkeHue 3amepa Boipaxkaercs B Buae Rryr(X, y2, 22).

[0082]

B mpumepe Ha ¢ur. 3, monoxenune obpasua obozHaueHo P. OOpaser; MOXKHO Takxke
OMHUCaTh KaK MHIYKUMOHHBIH HUCTOYHUK MAarHUTHOrO mosist. COCTaBJsifoLasi MarHUTHOTO TIOJIS
nepeHocuTcs B caeayomeM nopsaake: Tone(yi, z1) --> P --> Rovr(X, y2, 22).

[0083]

IMpu mnonoxkenun Tpwe(yi, z1) BO3OyxknmeHus u nonoxkeHun Rryr(X, ya2, 72) 3amepa,
HANPSDKEHHOCTh MAarHUTHOTO TIOJIST B TMOJIOKEHUH Rryr(X, V2, Z2) 3aMepa MOXHO BBIPAa3UTh B
Bune O(x, yi, va, 21, 72). (X, Y1, Y2, Z1, Z) ABNAETCS (PYHKIHEH MATHUTHOTO TOJISI, 3ABUCSIICH OT
TOJIO’KEeHUST BO3OYKIEHUs, KOTopasi npuHUMaeT nojioskeHne Tpmwg(yi, z1) BO3Oy:KAeHUs U
noyiockeHrne Rryr(X, Y2, Z2) 3aMepa B KadeCTBE BXOAHBIX JAHHBIX U BBIAAECT HAIMPSHKEHHOCTH
MarHUTHOTO TOJISI B MOJOXKeHUH Rvr(X, Yo, Z2) 3amepa.

[0084]

IMonoxxenne Tywg(yi, zi) BO3OYXKIEHHS MOXKET ObITh BHUPTYAJbHBIM IOJIOKEHUEM
koHTypa 110 BO3OYy)nenus. [lonoxxenne Ryyvr(X, y2, Z2) 3amepa MOKeT OBITh BHPTYaJIbHbBIM
nojioxkeHueM MarHutHoro pgatumka 130, Ecniu monoskenme Trng(yi, z1) BO3Oy»KaeHus
COOTBETCTBYET (HaKTHUECKOMY IMOJIOKEeHUI0 KOHTypa 110 B3Oy KmeHus, U nonokenue Rovr(X,
Y2, Z2) 3aMepa COOTBETCTBYET (PAKTUYECKOMY IMOJIOKEHHIO MarHUTHOro natuuka 130, To O(Xx, yi,
Y2, Z1, Z3) COOTBETCTBYeT W3MEPEHHOMY 3HAYEHHUIO, KOTOPOE SIBNISAETCS (PaKTUYECKUM
PE3yJIBTaTOM 3aMepa.

[0085]

B npumepe, m3obpakenHoMm Ha ¢ur. 3, koHTYp 110 BO30OYXKIEHUS MMEET KOOPAMHATY
z=0 1 cKaHUpyeT B HaIpaBJI€HUU y-OCU. MarHuTHbIM AaTtuuk 130 mmeeT KoopAuHATY z=Z) U
CKaHUPYET B HAMPABJIEHUSIX X- U y-OCeH B IUIOCKOCTH Xy. D10 maer O(X, yi, ya, z2;=0, z2,=7) B
KaueCTBe M3MEPEHHOTO 3HAYEHUS JIJIsl KAKIOW KOMOWHALIMK U3 X, Y1 U V2. JIaHHOE M3MepeHHOoe
3HaYEHUE MPUMEHSIETCS] KaK TPAaHHYHOE YCJIOBUE JUisl (PYHKLIIMA MATHUTHOTO TOJIS, 3aBUCSIIECH OT
MOJIOJKEHUST BO30YKAeHUs, KOTOpoi siBnsieTcst (X, yi, Y2, Z1, Z2).

[0086]

O(X, yi, Y2, Z1, Z2) SABISETCS TapMOHUYECKOW (PyHKUMEN, 3aBHCAIEH OT y; U Zj,
COOTBETCTBYIOLINX MNOJNOXEHUIO Trmwe(yi, Z1) BO3OYXIOEHHs, U TapMOHHYECKOH (yHKIHEH,

3aBUCSINEH OT X, y» U Zp, COOTBETCTBYIOIIUX TMOJIOKEHHI0O Rrur(X, Y2, 7Z2) 3amepa.
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CnenosarenbHo, (X, Vi, Y2, Zi, Z2) ynosuerBopsier (2-1) u (2-2), npUBENEHHBIM HIXKE B
KadecTBe (PyHIaMEHTANbHBIX ypaBHEHMH, KOTOpble SBISIIOTCA ypaBHeHuMsMH Jlarutaca,
OTHOCSALIUMHUCS K MHOTOJTy4€BO 3a/jaue B CTATUYECKOM WJIM KBa3HCTATHUECKOM TOJIE.

[0087]

[BeIpaskeHue 18]

9? 92
(03&2 * 8212) D(x,¥1,¥2,21,22) = 0

o o .(2_1)

[0088]

[BRIpaKEHHE 19]

62 02 62
(axz + ayzz + 6222) D(x, y1,Y2,21,2) = 0
- e (2-2)
[0089]

Korna z-xoopaunara monoskeHust P obpasua Oonbine, yem z-koopauHata KoHTypa 110
BO30Y)KIEHHsI, U MeHbIIEe, YeM Zz-KOOpAWHAaTa MarHUTHOro natdmka 130, oOmee pemeHue
ypaBHeHHs (2-1) u olbmee peumerne ypaBHeHUs (2-2) MOXKHO BBIPAa3HTh KaKAO€ B BUAE JIMOO
YJieHa, KOTOPBIM SKCIIOHEHLMAJIBHO BO3pPACTAET B Z-HANPABICHHWM, JHOO UJIEHA, KOTOPBIH
SKCIIOHEHIIMAJIbHO YMEHBIIAETCS B Z-HampaBieHuu. B yacTtHocTH, oOee perneHne ypaBHEHUs
(2-1) n obwee pewmenue ypaBHeHUs (2-2) MOXHO BBIpa3UTh Kaxaoe B Buue (2-3) u (2-4),
NPUBEAECHHBIX HIXKE.

[0090]

[BBIpakeHue 20]

q)(xlyllyZJlezZ): fal(k}’l)eikylylekylzldkyl
© e (2-3)
[0091]

[BRIpasKEHHE 21

(£ ol o]
D(x, ¥y, ¥2,21,2,) = f f az(kx.kyz)eikxx”kyzyzg_ ky"+hy, 2, dk, dkyz
« . ( 2 — 4)
[0092]
Kombunarmro u3 (2-3) u (2-4) MOXKHO BBIPa3UTh HUKETIPUBEICHHBIM YPaBHEHUEM (2-5).
[0093]

[BRIpasKEeHHE 22|
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tb(x, Y. Y2, 21, 22)

O 0 o

f 2 2
— C[(k k. k )eikxx+iky1y1+iky2y2eky1zl_ ky"+ky, 2z dk. dk. dk
X VY12 VY2 X Y1 Y2

—C0 —00 —00

¢+ (2—58)

[0094]

IIpumenenne U3MepeHHbIX 3HaUeHul npu z1=0 U z,=z¢ B Ka4eCTBE IPAHUYHBIX YCIOBUI
K (2-5) maet HWKenpUBEIEHHOE ypaBHEHHE (2-6).

[0095]

[BRIpaKEHHE 23]

co co oo
. i . - 2k, 2
d)(x,yl,y2'0,20) = f f fa(ka klekyz)elkxx+lky1y1+lky2y28 J iy, %o dkxdkyl dkyz

c e (2—86)
[0096]
ObpatHoe mpeoOpazoBanue Dypbe OT (2-0) naeT HIKENPUBEACHHOE ypaBHeHHE (2-7).
[0097]

[BRIpaKEHHE 24|

a(kx:kyukyz) = eZO kaz"‘khch)(kw k.’)’1’ky2’zl =0z = ZO)

.« . .(2_7)

[0098]
Huxe npencrasnen @ypbe-00pa3 U3MEPEHHOTO 3HAUSHUS:

[BRIpaKeHHEe 25
(b(kx,kyl,kyz, Z = O,Zz = Zo)

CrnenoBarenbHO, (YHKIUSI MATHUTHOTO TIOJIS, 3aBUCSINAS OT IOJIOKEHUST BO3OY KIEHMUS,
BBIPAKAETCS HUKETIPUBEIEHHBIM ypaBHEHHEM (2-8).
[0099]

[BRIpaKEHHE 20|
C[)(x) yl; J’z- er ZZ)

s} oo oo
; ; : ky 2z, — #k Zyk, 2z
= J’ f fa(kx,kyl,kyz)e‘kxx“kylyl“kyzyze PN R gk, dky, dR

—00 —CO —CO

Y2

a(kx,kyl, kyz) _ ezo /7~(;¢2+J‘\5y22CT)(kxJ k kyzvzl =0,z, = ZO)

Y1’
» e (2-8)

[0100]

IIpu mpuMeHEeHUH X --> X, y2 --> y1 (=Y) U Z2 --> 71 (=z) K (YHKIIMM MarHUTHOTO TOJIs,
3aBHUCSALIEH OT MOJIOKEHUS BO3OYKACHUS, TIPEATIONATraeTCsl, YTO BBIXOAHON Pe3yJIbTaT yKa3bIBaeT
HaINpPsKEHHOCTh MArHUTHOTO MOJIsl, U3MEPEHHYIO B (X, Yy, Z) MOCJIE CO3JaHMsl COCTABJISIFOLIEH

MAarHuTHOTIO IIOJIA B (X, Y, Z). Hpe):[nonaraeTcsl, 4UTO Y€EM CHUJIPHEC MATrHUTHBIC XaPaAKTCPUCTUKH,
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TEM BBIIIE OKA3bIBAETCSI MArHUTHAS BOCIPUUMUYHBOCTDb, U MPEANOIAraeTcs, 4TO M300pakeHue,
NPEACTABISIONEe JAHHYK HANpsHKEHHOCTh MArHUTHOTO IIOJIs, TOKa3bIBAET pacIpenesieHue
MAarHUTHOW BOCIIPUMMYMBOCTH B 30HE, BKJIOUAIOIIEH B ceOs BHYTPEHHIOK 001acTh odOpasia.
DyHKIMs GopMupoBaHUs N300paskeHust AN (POPMUPOBAHUS TAKOTO N300PA’KEHHs BBIPAKAETCS
HIDKETIPUBEACHHBIM yYpaBHEHHEM (2-9).

[0101]

[BBIpaKeHHe 27]
(p(x, Y, Z) = yZI_J,i}{l:y (D(x' Y1.¥2,Z1, ZZ)

2,7, =2

o 0 o0

~ Lim a(kp ey K )eikxx+iky1y1+iky2yzekylzl_ ka2+kyzzzz k. dic. dik
Vv, SV =y E L R S & Tt &

2372172 oo 0 —00

v v s (2—9)

[0102]

@OyHkius  GopMmupoBaHus u3o0paxkenus B (2-9) sBmsercsa (QyHKOHMEH, KoTOpas
NPUHUMAET LIeJIEBOe TOJIOKEeHUE (HOPMUPOBAHHS N300pakeHUs] B KAYECTBE BXOIHBIX JAHHBIX U
BBIBOANT MHTEHCHBHOCTb M300pPa)KEHUsI B LIEJIEBOM MOJOXKEHUU (HOPMUPOBAHHS M300paKEHHUS.
WHTEeHCUBHOCTh M300paKEHUSI COOTBETCTBYET 3HAUEHHIO, MOJNIYYaeMOMY KaK HaINpsDKEHHOCTh
MAarHUTHOTO TOJIi HAa BbIXOAE (YHKIMM MAarHUTHOTO TIOJS, 3aBUCSINEH OT TOJOXKEHUS
BO30YKIEHHsI, B OTBET Ha BBOJ LIEJIEBOTO MOJIOKEHHS POPMHUPOBAHUS N300pakeHNs B (PYHKIHFO
MarHUTHOTO TI0JISI, 3aBUCALIYIO OT MOJIOKEHUS BO30Y KIEHMS.

[0103]

Hanpuwmep, cxema 150 oOpabGotku mHpopmauum ycrpoiictBa 100 s Bu3yanuzanuu
pacripenenieHusi MarHUTHOM BOCHPUUMYUBOCTH BBIYHCISAET (YHKIHIO MAarHUTHOTO IIOJI,
3aBUCSINYI0 OT IOJIOXKEHUs] BO30YXKIOEHMs, IO pe3yJbTaTy 3amepa, KOTOPbIH SIBISIETCS
U3MEPEeHHBbIM 3Ha4YeHHeM, U ypaBHeHUIO (2-8). 3atem cxema 150 oOpaboTku wuHpOpMauuu
BbIYUCISAET QYHKUMIO (OpMHUPOBAHUS H300paKEHHs HA OCHOBE (PYHKLMHM MArHUTHOTO IOJIS,
3aBHUCALICH OT MOJIOXKeHHsT BO3OykaeHus, u (2-9). 3atem cxema 150 obpabotku uHpoOpMaIiu
¢dopmupyer, Ha ocHoBe (yHKIUM  (opMuUpOBaHHS ~ U300pAKEHHs, H300pakKeHHe,
MPEACTABIISIOLIEE PACIPEACICHUE MAarHUTHOM BOCIPUMMYMBOCTU. B wyactHOocTH, cxema 150
obpabdoTku uHpoOpManuu (HOpPMHPYET U300paKEHUE, COCTOSINEe W3 3HAYEHUMN, BBIBEICHHBIX
byHkumedi GpopmupoBaHus U300paKEHHs TSI KaKAOTO LEJIEBOrO IMOJIOKEHHUsT (PopMUPOBaHUS
n300pakeHnst B BUAE HM300paKEHUs, NPEACTABISIIOIIErO paclpeneieHue MarHUTHOM
BOCTIPUUMYHBOCTH.

[0104]

Jto mnosBossger ycrpodictBy 100 nns BuU3yadM3alUU paclpeneseHHs: MarHUTHOW
BOCTIPUUMYHUBOCTH (OPMHUPOBATH H300pa’ke€HHE, NPEACTABISIIOMEe C BBICOKOW TOYHOCTBIO
pacripeneneHne MarHUTHOW BOCTIIPUMMYHBOCTH, C MCIIOJIb30BAHHEM BBIIIEONHUCAHHBIX (PYHKLIUU
MarHUTHOTO TIOJIs, 3aBUCSIIEH OT IOJNIOKEHUs BO30OykaeHus, u (PyHKIuM (POPMHPOBAHUSA
N300paKEHMS.

[0105]
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Crnenyer OTMETHTD, UTO TAaKHWE€ YPABHEHUS, KaK (PYHKLUS MarHUTHOTO TIOJIS, 3aBUCSINAS
OT TOJIOKEHUsI BO30YXAeHus, U QyHKIUs POPpMHUPOBAHUS N300PaKEHHs, OMMUCAHHBIE BBIIIE CO
CCBUIKOH Ha (ur. 3, sBISIOTCS BCEro JIUINb NMPUMEPAMU; U TaKUe ypaBHEHUs, Kak (PyHKIUSA
MarHUTHOTO IIOJIS, 3aBUCAINAs OT IIOJIOKEHUs BO30YkIeHWs, ¥ (QYHKIHMS (OPMHPOBAHUSA
n300pakeHHsi HE OrPAaHMYMBAIOTCS BBILICMIPUBENEHHBIMUA IpuMepamu. Jlpyrue ypaBHEHUS,
OCHOBAHHbIE Ha PAa3HBIX YCJIOBHSX, MOIYT OBITh BBIBEJEHBI CIIOCOOOM, KOTOPBI MOmoOeH
BBILIEOMUCAHHOMY CITOCO0Y.

[0106]

Hanpuwmep, B npumepe Ha ¢ur. 3, MarauTHbI aatauk 130 u xkonTyp 110 BO3OYKAEHUS
pacronararTcsi ¢ MPOTHBOMOJIOKHBIX CTOPOH OT 00pasua, HO MarHUTHBIA AaTduk 130 u KOHTYp
110 BO30OY»KHE€HUsST MOTYT PACIoiaraThbCs ¢ OJHOM M TOM k€ CTOPOHBI OT obpasua. Hampumep,
KOrJa z-KoopauHaTa P MeHbIne, ueM z-koopauHara KoHTypa 110 Bo30y»KieHus, 1 MeHbIIe, YeM
Z-KOOpJIUHATa MarHUTHOro Aat4yuka 130, BlenpuBeneHHOe ypaBHeHHE (2-3) MOKHO 3aMEHHTD
HIDKECJIEAYIOINM ypaBHeHHEM (3-1).

[0107]

[BRIpaKEHHE 28|

DX, Y1, Y2, 21,22) = fal(kyl)eikylyle‘kmzidky1
s (3-1)
[0108]

CrnenoBaTenbHO, B JaHHOM cliydae, (PYHKIUST MAarHUTHOTO TIIOJsI, 3aBHUCSINAs OT
MOJIOXKEHUST BO30Y KICHMsI, BhIpaskaeTcst ypaBHeHHeM (3-2).
[0109]

[BBIpakeHHe 29]
®(x, y1, Y2, 21, Z2)

O o o

2 2
= f J f a(ks, kyl,kyz)e“‘x““‘myl’f”‘yzyze_kylzl_\Jk" *hya 2 dk, dk, dk,, ,
2 2

a(ky by ky ) = &N T Bk ke, k7 = 0,7, = 7,)

- - - (3—-2)
[0110]
Kpome Toro, B maHHOM ciydae, (QyHKUIUIO (HOPMHPOBAHUS H3I0OPAKEHHUS] MOXKHO

BBIPA3UTh HIKETIPUBEIEHHBIM YpaBHEHHEM (3-3).

[0111]

[BRIpasKeHue 30|
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@(x.y.z) = Lim ®(x,y1,52,721,72)
2y2,=Z

oo ©o 09

) . . —ky 2y — (kP tky, 22
— 1 iRy xHiky Y1 +iRy. Yo, V1817 [Fx TRy, Z2
=yl I f J’a(kx'kyl’kYZ)e w2 e dik, dky, dk,,

2272172 _on —00 —c0

.. (3-3)

[0112]

Qur. 4 sBISETCS CXEMAaTUYECKUM NPENCTABJICHUEM, MOSCHSIOLUM APYrod NpUMep
MOJIO’KEHUST BO3OYIKIEHMsI M TOJIOXKEHHsI 3aMepa B COOTBETCTBUU C HACTOSIIIUM BapUAHTOM
ocyllecTBJieHHs. B TOYHOCTH, Kak B mnpumepe, H300pakeHHOM Ha ¢ur. 3, B MpHUMEpE,
n300pakeHHOM Ha (Uur. 4, MPeACTaBIIEHbI MOJOXKEHHE BO3OYKIEHUS U TOJIOKEHUE 3aMepa B
IEeKapTOBOH cucTeMe KoopauHaT Xyz. B mpumepe Ha ¢ur. 4, koutyp 110 BO30YKIE€HUS SIBJISETCS
katymkoi. Kontyp 110 Bo30y»kneHUst 1 MarHuTHBIN AaT4uk 130 HAXOOATCSA B TMOJOXKEHUSX C
OITHOW M TOW K€ y-KOOPAWHATOW, U y-KoopauHata koHTypa 110 Bo3OyKaeHHs U y-KOOpAUHATA
MarHutHas gatyuka 130 u3MeHsI0TCSA Kak OJHA KOOPAWHATA.

[0113]

CrnenoBatenbHO, nojioskeHHe KOHTYpa 110 BO30y :kaeHMs BeIpaskaercs B Bune Tcon (X1, V,
z1). lHade roBoOpsi, OJIOskeHHne BO30YKIeHus1 Bbipaxaercs B Bune Tcomn (X1, ¥, z1). [lonoxkenue
MarHuTHOrO nardymka 130 BbeIpaxkaercs B Buie Rryr(X2, Y, Zo). MHaue roBOps, MOJIOKEHHE
3amepa BbIpaxkaeTcsi B BUIe Royr(X2, ¥, 22). Kak X; 1 X, He 3aBUCAT OpYT OT APYyTa, TaK U Z| U Z3
HE 3aBUCAT APYT OT Apyra.

[0114]

B tounocTH, kak B mpumepe Ha ¢ur. 3, monokeHue oOpasua B mpumepe Ha ¢ur. 4
obo3HaueHo P. CocraBisifoinasi MAarHUTHOTO TOJSI TMEPEHOCHTCS B CIEAYIOLIEM TMOpSKe:
Teow(x1, y, z1) --> P --> Royr(X2, ¥, 22).

[0115]

ITpu nonoxenun Tcon (X1, Y, z1) BO30yKAeHUA U MOJOKeHUH Ryvr(X2, y, Z2) 3amepa,
HaNPSUKEHHOCTh MAarHUTHOT'O TIOJIST B TOJIOKEHUH 3amMepa Ryyr(X2, Y, Z2) MOXKHO BBIPAa3UTh B
Bune O(xy, Xa, Y, 21, 722). D(Xy, X2, Y, Z1, Z2) ABNAETCSA PYHKIIHEH MATHUTHOTO TOJIS, 3ABUCSIIEH OT
TIOJIO’KEHUST BO3OYIKIEHUs, KOTOpasi MpUHUMAaeT mnojioskeHue Tcoom(Xy, Y, Z1) BO3OYKISHHS U
noyiockenne Rryr(X2, y, Z2) 3aMepa B KayeCTBe BXOIHBIX JAHHBIX U BBIIAET HAMPSHKEHHOCTH
MarHUTHOTO TOJIsI B MOJIokeHNH Rvr(X2, ¥, Z2) 3amepa.

[0116]

IMonoxenne Tcon (X1, Yy, Z1) BO30OY:KASHHS MOXKET OBITh BUPTYAIbHBIM TOJIOKEHUEM
koHTypa 110 BO3Oy)menus. Ilonoxenne Rpyr(X2, y, Z2) 3aMepa MOXKET OBITh BUPTYaJbHBIM
noyiockenneM MarautHoro natuuka 130. Ecnim monosxkenue Teon(Xi, y, z1) BO3OykmeHUs
COOTBETCTBYET (PaKTUIECKOMY MOJIOKEHUIO KOHTypa 110 Bo30ykaeHus, u nonoxxkenue Rrvr(xz,
Yy, Z2) 3aMepa COOTBETCTBYET (DAKTHUECKOMY IMOJIOKEHHIO MarHuTHOro natdnka 130, @(x1, x2, vy,
z1, z2) COOTBETCTBYET U3MEPEHHOMY 3HAYEHHIO, KOTOPOE SIBIISIETCS] (PAaKTUIECKUM PE3yJIbTaTOM
3amMepa.

[0117]
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B npumepe, n3obpaxenHoMm Ha ¢ur. 4, koHTYp 110 BO30OYXKIEHUS MMEET KOOPAMHATY
z=0 U CKaHUPYEeT B HANPABJICHUSX Y- U X-OCEH B INIOCKOCTH Xy. Maruuthbiii natuuk 130 numeer
KOOPAMHATY Z=Z( U CKAHUPYET B HAIIPABJICHUSIX X- U y-OCEH B IUIOCKOCTH Xy. DTO nmaet O(x;, X,
y, 21=0, zp=7p) B KauecTBe M3MEPEHHOIrO 3HAYEHHs IJIsl KaXAOW KOMOWHALMU U3 Xj, X U Y.
JlaHHO€ U3MEpPEeHHOe 3HA4YeHHE IMPUMEHSETCS KaKk TPaHUYHOE YCIOBUE sl (PYHKIUU
MarHUTHOTO TOJIsA, 3aBUCSIIEH OT MOJIOKEHHsI BO30YKIeHUs], KOTopol siBysieTcst O(Xy, Xa, Y, 71,
Zz).

[0118]

D(x1, X2, Y, 21, Z3) SIBIAETCS TaPMOHUYECKON (DyHKLMEN, 3aBUCSIIEH OT Xi, y U Zp,
COOTBETCTBYIOIIUX MOJOKEHUI Tcon (X1, Y, Z1) BO3OYKAEHUs, U TAPMOHUYECKOH (YHKIUEH,
3aBUCSINEH OT Xp, Yy M Zp, COOTBETCTBYIOIIMX TMOJNIOKEHHIO Rryr(Xo, Yy, Zz) 3amepa.
CnenosarenbHo, ®(xy, X2, Y, 71, Zp) ynosieTBopsieT (4-1) u (4-2), mpUBENEHHBIM HUXE B
KauecTBe (PyHIAMEHTANbHBIX YpPaBHEHWH, KOTOpbIE SBJSIOTCS ypaBHeHusimu Jlamnaca,
OTHOCSIIIUMHUCS] K MHOTOJTy4€BOM 3a71a4€ B CTATUYECKOM HJIA KBA3UCTATHUYECKOM IIOJIE.

[0119]

[BRIpaKEeHHE 31]

0° 0?2 R
dx,? + ay? + 0z,
ce 0 (4—1)

D(xy,x5,¥,21,2,) = 0

[0120]

[BRIpasKeHHNE 32|

9% 9* d*
0x,2 * dy? * dz,2

e (4—2)

cI)(xll X2, Y, 21, ZZ) =0

[0121]

Korna z-xoopaunara monoskeHust P oOpasua Oonbiie, yem z-koopauHaTta KoHTypa 110
BO3OY)KIEHHsI, U MeEHbINE, 4YeM Z-KOOpAWHATa MarHUTHOro natymka 130, oOmee pemeHue
ypaBHeHus (4-1) u obmee peurerne ypaBHeHUs (4-2) MOXKHO BBIPAa3HTh KaKAO€ B BUAE JIMOO
YJIeHa, KOTOPBIM SKCIOHEHIHAJIbHO BO3pAacTaeT B Z-HANPABICHUM, WM UJieHa, KOTOPBIN
SKCIIOHEHIIMAJIBHO YMEHBLIAETCSl B Z-HANpaBieHnU. B yacTHoCTH, of1ee perneHne ypaBHEHHUS
(4-1) n obwee pewmenne ypaBHeHUs (4-2) MOXHO BBIpa3UTh Kaxaoe B Buue (4-3) u (4-4),
MIPUBEIEHHBIX HIDKE.

[0122]

[BRIpaKEHHE 33|

co oo

. . Ky 24y 2
(I)(xllxz,y’zllzz) = f f al(kxl’ky)elkxlmﬂkyye\} 1 TRy Zldkxl dky

—00 —00

e (a—3)

[0123]
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[BRIpasKeHHNE 34|

co o

R R _ 2 2
(D(xl,xz,y, Zi,zz) = f f a; (kxz,ky)elkx2x2+lkyye [y +Ey szkxz dky
s e (4—4)
[0124]
KomOunarmro u3 (4-3) u (4-4) MOKHO BBIPa3UTh HU)KETIPUBEICHHBIM YpaBHEHHEM (4-5).
[0125]

[BRIpaKEHHE 35]
"D(xll X2, ¥, 241, ZZ)

o0 o0 o0

; ; ; Ky, 2 +ky’z —Jk 2tkylz
= f f fa(kxl;kxz,ky)elkx1x1+lkx2x2+lkyye\j X1 y 41 x2 ¥y dexl dkxz dky

—00 —C0 —CO

.. (4-5)

[0126]

IIpumenenne n3MepeHHbIX 3Ha4eHUu npu z;=0 U Z)=7p B Ka4eCTBE I'PAHUYHBIX YCIOBUU
K (4-5) naer HkenpuseneHHoe (4-6).

[0127]

[BRIpasKeHHE 36|

; ; ; - Hk,, 24kylz,
Q(xlfoJy’ 0"20) = f f f a(kx1’ kxz'ky)elkx1x1+lkx2x2+lkyye 2 ¥y “0 dkxl dkxz dky
—0 —0 —00

v e e (4—86)
[0128]
O6parnoe mpeobpazosanue Pypre OT (4-6) HaeT HIKENPUBEASHHOE ypaBHeHUE (4-7).
[0129]

[BRIpaKEHHE 37|

a(ky, ky, ky) = ezﬂ\jkx22+ky2d_3(kx1,kx2,ky, 7, = 0,2, = 7))

Cee(4—7)

[0130]
Hwuxe npencrasnen @ypoe-00pa3 H3MEPEHHOTO 3HAUEHHUST:

[BRIpaKEeHHE 38|
CD(kxll kxz,ky, Z1 = 0, Zy = Zo)

CrnenoBatenbHO, (PYHKIIUSI MATHUTHOTO TIOJISA, 3aBHUCSINASI OT TOJOXKEHUST BO30YKIACHMUSI,
BBIPAKAETCS HIDKETIPUBEIEHHBIM YPaBHEHHEM (4-8).
[0131]

[BbIpaskeHue 39]
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D(xy,x2,¥, 21, 23)
oo (e e] 00

2 2 2 2
_ ik, %4 Fiky, X2 +ik kal +hy zl_kaz +ity“zp
= f J fa(kxl,kxz,ky)e xy X1 HiExy X2 HilyY o dky, dk,, dk,

—00 —00 —00

a(kxl,kxz,ky) = ezO\Hkxzhkyz(5(kx11kx2’ky' 7z;=0,z, = ZO)

e v« (4—8)

[0132]

[Tpu mpuMeHeHUu X, --> X; (=X), Y --> V U Z3 --> 71 (=z) K (YHKUMU MarHUTHOTO TOJIS,
3aBHUCSALICH OT MOJIOKEHUsI BO3OYKACHUS, MPEATIONATaeTCs, YTO BBIXOAHON Pe3yJbTaT yKa3bIBaeT
HANPSKEHHOCTh MAarHUTHOTO TIOJISL, U3MEPEHHYIO B (X, Y, Z) MOCe CO3MAaHUS COCTaBJSIFOINEH
MarHuTHOTO MOJIA B (X, Y, z). [Ipeanonaraercs, 4To 4eM CHUJIbHEE MAarHUTHBIE XapaKTEPUCTUKH,
TEM BBIIIE OKa3bIBAETCSI MArHUTHAS BOCIPUUMYHBOCTDb, U MPEATOIAraeTCs, 4TO U300paKeHue,
NPEACTABISIIONEe JAHHYK HANPSPKEHHOCTh MArHUTHOTO TIIOJIS, TOKAa3bIBAE€T paclpenesieHne
MAarHUTHOW BOCIPUMMYKBOCTH B 30HE, BKJIIOUAIOIIEH B ceOsl BHYTPEHHIOK 00JacTh oOpasia.
@OyHKIs GopMupoBaHUS U300paskeHHst AN (OPMUPOBAHUS TAKOTO N300PAKEHHS BIPAKAETCSI
HIDKETIPUBEZCHHBIM yYpaBHEHHEM (4-9).

[0133]

[BRIpasKeHue 40|
e y,2) = Lim ®0,x2,7,21,2,)
Z324=Z
(8. o o
: ; ; ko P4k %z - ko TR 2
— i ik, xq+Hik x2+1kny1 y1J12 y “2
_lejlquzx I I Ia(kx1,kx2,ky)e T e dkxl dkxz dk}’

2272172 o0 —00 —00

(4 9)

[0134]

OyHkius  GopmupoBaHusi u3o0pakeHuss B (4-9) sBnsiercs (QyHKIMEH, KOTOpas
NPUHUMAET LIeJIeBOe MOJIOKeHUe (HOPMUPOBAHHS N300pPaKEHUs] B KAYECTBE BXOIHBIX JAHHBIX U
BBIBOAMT MHTEHCUBHOCTb M300pPa’KEHUs B LIEJIEBOM TOJOXKEHUU (POPMHUPOBAHUS M300PAKEHUSI.
HMHTEeHCUBHOCTh M300paKEHUS] COOTBETCTBYET 3HAUEHHIO, MOJYYaeMOMY KaK HANpPsPKEHHOCTD
MAarHUTHOTO TOJII Ha BbIXOAE (YHKIIMM MArHUTHOTO TIOJIS, 3aBUCSINEH OT TIOJOXKEHUS
BO30Y’KIEHHsI, B OTBET Ha BBOJ LIEJIEBOTO MOJIOKEHHS (POPMHUPOBAHUS H300pakKeHUs B (QYHKIIHIO
MarHUTHOTO TIOJISI, 3aBUCSIIYIO OT MOJIOKEHHST BO30Y KIEHHS.

[0135]

Hanpuwmep, cxema 150 obpabotku mHpopmauum ycrpoiictea 100 mis BU3yanm3anuu
pacripeneneHusi MarHUTHOW BOCHPUUMYUBOCTH BBIMHCISAET (YHKIHIO MAarHUTHOTO TIOJI,
3aBUCSIYI0 OT IIOJIOXKEHHUs] BO30YyXKIOEHMS, IO Ppe3yJbTaTy 3aMepa, KOTOPbIA SIBISIETCS
U3MEPEeHHBIM 3Ha4YeHHeM, U ypaBHeHHIO (4-8). 3arem cxema 150 obOpaborkm wmHpOpManmu
BbIUHUCIAET QYHKIMIO (POpMHUPOBaHUS H300paKe€HHs] HA OCHOBE (PYHKLIMH MArHUTHOTO IIOJIS,
3aBHUCALIEH OT mososkeHust Bo30yxaeHus, u (4-9). 3arem cxema 150 obpaboTku nHpoOpManuu
dopmupyer, Ha ocHoBe (yHKIUMH (GOpMUpPOBaHMA ~ H300paXKEHHs, H300pa’KkeHHUe,

MPEACTABISIOLIEE PACIPEAECICHUE MAarHUTHOW BOCIPUMMYMBOCTH. B wyactHOCcTH, cxema 150
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obpaboTku uHpoOpMauuu (HOpMHPYET HU300paKEHUE, COCTOSINEe W3 3HAYEHWH, BBIBEICHHBIX
byskuelt GopMuUpOBaHUS U300pAKEHUS JJII KKIOTO LEJIEBOTO MOJIOKEHUsT (HOPMHPOBAHHS
n300pakeHNs B BUAE M300pa)KEHUs, MPEACTABISIIOIIEIO  paclpefeleHne MarHUTHOH
BOCIIPUUMYHBOCTH.

[0136]

Orto mnosBosser ycrpodctBy 100 1y BU3yanM3alMu  pacHpeneNeHus MarHUTHOMN
BOCIIPUMUMYHMBOCTH (POpMHUpPOBaTh H300pa)keHUE, MNPENCTABIAIONIEe C BBICOKOH TOYHOCTHIO
pacrpeneneHue MarHUTHOW BOCTIPUMMYHBOCTH, C MCIIOJIb30BAHHEM BBIIIEONMCAHHBIX (DYHKLIUU
MAarHUTHOTO TIOJIs, 3aBUCSINEH OT MONOKEeHUs BO3OykaeHus, u (GyHKIuM (GopMHUpPOBaHUS
U300paKeHHSI.

[0137]

Qur. 5 ABIAETCS CXEMAaTHUYECKHM MPENCTABJICHHUEM, MOACHSIOIIUM €lle OAWUH NpUMEp
NOJIOXKEHUsI BO3OY)KIEHHS U TOJOXEHHUS 3aMepa B COOTBETCTBHHM C HACTOSIIUM BapHAHTOM
OCYIIECTBIIEHHs. B BBIIIEONMMCAHHOM IpUMepe, MOKa3aHHOM Ha ¢ur. 4, MarHUTHBINA natduk 130
u koHTyp 110 BO30yXAEHHS pacrlonararoTcs C MPOTUBOIMOJIOKHBIX CTOPOH OT oOpasma.
Hanporus, B mpumepe Ha ¢ur. 5, marautHbli gatunk 130 u xonTyp 110 BO3OY)KmEeHUs
pacIonararoTcsi ¢ OHOM M TOH e CTOpPOHBI OT oOpasua. Jlpyrue ycinoBusi B npumepe Ha ¢ur. 5
SBJIIIOTCS] TAKUMH JK€, KaK B IpuMepe Ha ¢ur. 4.

[0138]

Kak B mpumepe Ha ¢ur. 5, xoraa z-koopanHara P MeHble, 4YeM z-KOOpAMHATA KOHTYpPa
110 Bo30y>neHus1, 1 MEHbIIIE, YeM Z-KOOPAWHATa MAarHUTHOTO Aat4ynka 130, BelenpuBeneHHOS
ypaBHeHHe (4-3) MOXXHO 3aMEHUTD HIDKECIENYIOIINUM ypaBHeHueM (5-1).

[0139]

[BBIpakeHue 41]

©w
b — k. k Ky, Xy Hikyy —ka12+kyzzldk dk
(%1, %2,¥,21,22) = al( X0 y)e 1 € x, ARy

—-_00 —00

-+ +(B—1)

[0140]

CnenoBarenbHO, B JAaHHOM cCiy4dae, (PYHKIUST MArHUTHOTO TIOJIS, 3aBUCSINAS OT
NIOJIOXKEHHUST BO30Y KICHHS, BBIPAJKAETCS HIDKETIPUBEICHHBIM ypaBHEHHEM (5-2).

[0141]

[BbIpaskeHue 42]

D(x1,%2, Y, 21, Z3)
co [#9] [#9]

. : : — Ky 2k, 22— ke, Pk 2
= thy, X1 HKy, X2 HikyY J X1 ¥y ‘1 J Xz vy £2
B f [ fa(kxkaz'ky)e i e dky, dky, dky

-0 —00 —0

a(kxykxzrky) =e” kazzﬂyza’(kxi'kxz’kyvzl =0z; = Zo)

- - (5—2)

[0142]
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Kpome Toro, B nmaHHoM ciydae, (QyHKUIUIO (POPMHPOBAHUS H30OPAKEHHS MOKHO
BBIPA3UTh HIKETIPUBEIEHHBIM YpaBHEHHEM (5-3).
[0143]

[BRIpasKeHue 43|

qJ(x, Y Z) = sz_-',.ngLx (D(le X2, Y121, ZZ)
Z,—=21=Z

oo ©o oo

2 2 2 2
- i iRy %1 Hikey X+ iRy Y ‘J"m ey Z1‘J"xz thy“z;
= L Lim, f f fa(kxl‘kxz'ky)e mm TR e dky, dity, dley

Z37Z1FZ o —on —00

c e (5-3)

[0144]

Qur. 6 sBiseTcs KOHPUTYPALMOHHOW CXEMOH BTOPOro TpUMeEpa YCTPOWMCTBA s
BU3YJIN3ALUN PACIPEAENICHUsT MAarHUTHOW BOCIHPUUMYHUBOCTU B COOTBETCTBUU C HACTOSLIUM
BAPUAHTOM OCyLIeCTBIeHUsA. Y CTponcTBo 200 s BU3yalu3aluu PAacIpeneseHus MarHUTHOU
BOCIIPUUMYHBOCTH, H300pakeHHOEe Ha (ur. 6, BKIIOYaeT B ce0s MHOXKECTBO KOHTYpoB 210
BO30Y KACHUSI, OMOPHYIO KOHCTPYKLUIO 220 KOHTYPOB BO30YKIEHUS, MHOXKECTBO MarHUTHBIX
natyukoB 230, OMOPHYK KOHCTPYKIHMIO 240 MarHWTHBIX OATYUKOB, cxemy 150 obpabotku
uHpopmauny, aucruied 160 u cron 170 mns obpasua. Yerporictso 200 it BU3yanu3aLuH
pacripeneneHusi MarHUTHOH BOCIPUMMYHUBOCTH (OPMHUPYET H300pakeHHe, NPEeACTaBIIoIIEe
pacripeneneHne MarHUTHOH BOCIPUMMYMBOCTH B 30HE, BKIIOYAKOIIEH B ceOs BHYTPEHHIOO
obnacth obpasua, moMeneHHoro Ha ctoj 170 as oOpasua.

[0145]

MHosxecTBO KOHTYpoB 210 BO30Y»A€HUS NPEACTABIEHO 3JIEKTPUYECKHMMH KOHTYPaMHU
TAKOTO e ThMa, kKak KOHTyp 110 Bo3OyskaeHus, n3oOpaxkeHHblid Ha ¢ur. 1. B npumepe Ha ¢ur.
6, BMeCTO OnHOro koHTypa 110 BO30yXAEHUS NPHUMEHSETCS MHOXECTBO KOHTypoB 210
BO30y>KneHuss. MHOrounciaeHHbele KOHTYphl 210 BO30yKIOeHUs CO3JAI0T MOCIEeN0OBaTeNbHO, 0e3
NEepPEMELIECHNs], MEPBYI0 COCTABJSIOIIYKD MarHUTHOro nossd. lHade roBopsi, MHOXKECTBO
KOHTYpOB 210 BO30OYKIOEHHsI CO3AeT MEPBYIO COCTABJISIIOIIYI0O MArHUTHOTO TOJISI TIOOYEPETHO
WIA KaXIbIM TPEIBAPUTEIBHO 3aJaHHbIM OJiokoM. IIpm 3TOM, B TOYHOCTH, Kak KOHTyp 110
BO3OY)KIEHHsI, MHOXECTBO KOHTYpoB 210 BO30YXKIOEHHS MOXET CO34aBaTh IEPBYIO
COCTABJISIFOLIYI0 MArHUTHOT'O TTOJIS U3 KAXKIOTO U3 MOJIOKEHUH BO30YKICHUS.

[0146]

Omnoprast koHCTpYKIHs 220 KOHTYPOB BO30YKIEHUsI SIBISIETCS KOHCTPYKLHUEH, KOTOopast

CJY’KUT HETIOJBIKHOH OMOpOH Ayl MHOXKecTBa KOHTYpoB 210 Bo3OykmeHusi. B mpumepe Ha

¢ur. 6, mpuBom 120 koHTypa BO30yXnIeHHUs, H300pakeHHbI Ha ¢ur. 1, sBIsgeTCs
HeoOs13aTeNbHBIM, TaK KaK MHOKECTBO KOHTYPOB 210 BO30Y:KIeHHs HE IepeMeIaeTcs.
[0147]

MHOXECTBO MArHUTHBIX JATYMKOB 230 MpencTaBIeHO AATYMKAMHU TAKOTO XK€ TUIA, KaK
MarHuTHbIN natauk 130, n3oOpaxkenHelii Ha ¢ur. 1. B mpumepe Ha ¢ur. 6, BMECTo OZHOTrO
MarHuTHOro narunka 130 mpuMeHseTcsi MHOXECTBO MAarHUTHBIX NaTdyukoB 230. MHOXeCTBO

MAarHuTHBIX JaTYHKOB 230 Moxer U3MEPATb MATrHUTHBIC XAPAKTCPUCTHUKU B IMOJIOKCHUAX
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3amepa, 0Oe3 mepememeHusi. MHade roBopsi, B TOYHOCTH, KaK MArHUTHbIA natamk 130,
MHO>KE€CTBO MarHUTHBIX AATUYUKOB 230 MOXKET U3MEPSATh MarHUTHbIE XapAKTEPUCTUKH B KaKIOM
13 MOJIOXKEHUN 3aMepa.

[0148]

OnopHas xoHCTpykuMsi 240 MarHUTHBIX JATYMKOB SIBJISIETCS KOHCTPYKLUEH, KOTOpas
CITY’KHT HEMOABIIKHOM OMOPOH Il MHOXKECTBA MarHUTHBIX naTdnkos 230. B mpumepe Ha dur.
6, npuBoy 140 MarHUTHOTrO AaT4YMKa, N300pakeHHbIH Ha (ur. | sBisieTcss HeoOsA3aTENbHBIM, TaK
KaK MHO>KECTBO MarHUTHBIX NaTYMKOB 23() HE epeMeInaeTcs.

[0149]

MHOxecTBO KOHTYpOB 210 BO30YKIEeHUSI U MHOKECTBO MATHUTHBIX NaT4UKOB 230, U T.11.
ycTpoiictea 200 gans  Bu3yanM3alMM  paCIpenesieHUs MAarHUTHOH  BOCHPUHMMYMBOCTH,
n3o0pakeHHOro Ha (ur. 6, MOTyT BBIIOJHATH TaKyl ke (QyHKUuO, Kak KoHTyp 110
BO30ykKIeHuss W MarHuTHbIA patumk 130, w 1. ycrpoiictea 100 s BU3yanu3anuu
pacripeneneHusi MarHUTHOW BOCIIPUUMYHMBOCTH, M300paxkeHHOro Ha ¢ur. 1. COOTBETCTBEHHO, B
TOYHOCTH, Kak ycTpoucTtso 100 nns  BuU3yalnusaluu — pacnpeneseHuss  MarHUTHOU
BOCIIPUMMYMBOCTH, yCTpoicTBO 200 i BU3yanu3alUu  pacHpenesieHus MarHUTHOHN
BOCIIPUMMYHMBOCTU TaKK€ MOXET M3MEpPATb MAarHUTHbIE XapaKTepUCTHKH, 3aBHCUMbIE OT
o0pasua, mpyu OIHOBPEMEHHOM H3MEHEHHH OTHOCUTENbHOT'O PACIIONIOKEHUS] MEKAY 00pas3Iiom,
MIOJIOXKEHNEM BO30YXKI€HHUS U MOJIOKEHHEM 3aMepa.

[0150]

Oto mnosBossger ycrpoictBy 200 s BU3yaJdM3aLUM pacHpeneseHHs: MarHUTHOW
BOCIIPUUMYHUBOCTH IMOJIy4aTh JAOCTaTOYHO HUHPOPMALMKM O pacHpeAe]eHud MarHUTHON
BOCIIPUMMYHMBOCTH B 30HE, BKJIIOHANOLIeH B ce0s BHYTpEeHHIOK oOjacTe obpasua. B Takom
cinydae, ycrpoiictBo 200 1 BU3yalnM3alUM PACHpEeAesieHUs] MAarHUTHOM BOCHPUMMYHBOCTH
MOXET BBIYUCIATH (PYHKIMIO MArHUTHOTO MOJISI, 3aBUCSILIYIO OT TIOJIOXKEHHs BO30Y)KAEHUS,
UCXOMAS W3 TOJIyY€HHOM NOCTaTOYHONW MHEGOPMALMU, U MOKET (OPMHUPOBATH HM300pAKEHHE,
MPEACTABIISIONIEE C BBICOKONH TOYHOCTBIO pacHpefeseHne MarHUTHOM BOCIPUMMYHUBOCTH, Ha
OCHOBE BBIUHCJIEHHON ()YHKLIMHA MarHUTHOTO TOJISL, 3aBUCALIEH OT MOJIOKEHHST BO30YKISHHSL.

[0151]

IMpumep Ha Qur. 1 MoxHO 00BENUHUTH C TpuMepoM Ha ¢ur. 2. Hanmpumep, MOKHO
NPUMEHHTD NepeMernaromuiicss KOHTyp 110 Bo30yKIeHUs 1 MHOXKECTBO MAarHUTHBIX JaTYHKOB
230 mnM MOXHO TNPHMEHHUTh MHOXECTBO KOHTYpoB 210 BO30yXAEHUS M NEepeMEINarouncs
MarHuTHbINA naTyuk 130.

[0152]

@ur. 7 sABAAETCS CXEMaTUYECKUM IpEACTABIEHUEM, MOSCHSIOLIUM IepBbIil Npumep
CKaHepa Tesa, UCHONb3YIMMUM yeTporcTBO 200 mid BU3yalu3aluM paclpenesieHUs MArHUTHON
BOCTIPUUMYHBOCTH, H300paykeHHOE Ha (ur. 6.

[0153]

Cxanep 300 Tena, n3o0pakeHHbIH Ha (ur. 7, BKIItOYaeT B ce0s1 MHOXKECTBO KOHTYpoB 210

BO30YKI€HNUs 1 MHOXECTBO MarHWTHbBIX naTtuukoB 230. Hanpumep, ckanep 300 Tena BKIFOUaeT
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B ce0s Takxke cxemy 150 obpaborku nnpopmaimu n aucruier 160, nzobpakeHHsle Ha dur. 6.
Wnaue roBopsi, ckanep 300 Ttema ™okeT ObITh ycTpoiictBom 200 nisi BHU3yanu3aLuu
pacripeneneHusi MarHUTHON BOCHPUUMYHBOCTH HIJIM BKJIOUaTh B ceOst ycTpoiictBo 200 ms

BU3YJIN3ALUU PACIPENEICHUss MAarHUTHOM BOCIHPUUMYHMBOCTU. B Takom ciydae, ckanep 300

Tena  Qopmupyer  uzoOpaxkeHHe, — NPEACTABISIOIEe  pacrpenesieHHe  MarHUTHOMH
BOCTIPUUMYHBOCTH.
[0154]

ITockonpKy HOXM COZIEpIKaT KeJle30, TO HOXKHM XapaKTEePU3YKOTCs BBICOKOH MAarHUTHOU
BOCIIPUMMYMBOCTBIO. HanmpoTus, MarauTHasi BOCIPUUMHYHUBOCTb ATFOMUHUEBOTIO Kelca sSBISAETCS
Hu3koil. Ilosromy mpeamonaraercsi, YTO HOXHM OyAOyT TpPOSBISTBCA B H300paKeHUHU,
MIPEACTABISIONIEM pPACIIPEAENICHEe MarHUTHON BOCIPUUMYUBOCTU. MHaue rosops, ckanep 300
Tena MoxeT (OPMHUPOBATh U300paKEHHE HOXKA, KOTOPbIA UYEJOBEK MAEPXKUT BHYTPHU
AOMUHUEBOTO  Kelca, TMOCpPencTBOM (OPMHUPOBAHHS HM300paKEHUS, MPEACTABISIOLIETO
pacnpeneneHue MarHUTHOM BOCIPUUMYHUBOCTH.

[0155]

Qur. 7 sBIAETCA CXEMaTUYECKMM MpEACTaBIeHHEM. UucCno u pasmMepbl MHOXKECTBA
KOHTYpOB 210 BO30YXIE€HHUS M YHCIO M pa3Mepbl MHOXKECTBA MATHUTHBIX JAaTYUKOB 230 MOTyT
OTJIMYAThCS OT MOKA3aHHBIX B MpuMepe Ha (ur. 7. bonbiiee uncno koHTypos 210 Bo30ykaeHUs
MEHBIIEro pasMepa MOXKHO PACHOJOXKUTH ¢ Oosee BBICOKOH MJIOTHOCTBIO, U OOJblIee HYUCIIO
MarHUTHBIX AaT4UKOB 230 MEHBIIEro pasMepa MOXKHO pPacIONIOKUTh C 0Oojiee BBICOKOM
IJIOTHOCTBIO. TO 2k€ CaMO€ OTHOCUTCS K APYTUM CXEMATUYECKUM MPEACTABICHUSIM.

[0156]

Kak noka3aHo, Hanpumep, Ha GUr. 7, MHOKECTBO KOHTYpOB 210 BO30YKAEHUs CO3A0T
NEPBYI0 COCTABJSIIOINYI0 MArHUTHOTO IOJsl, MO OJHOMY pPsily B OJUH MOMEHT BPEMEHHU B
BEPTUKAJIbHOM WJIM FOPU3OHTAJIBHOM HampasieHuu. llepsas cocTaBistomiass MArHUTHOTO TOJIS
BBI3bIBAET CO3JAHHWE HOXXOM BTOPOM COCTaBJISAIOIIEH MAarHUTHOrO mnousis. Torga MHOXKECTBO
MAarHUTHBIX JaT4yUKOB 230 wu3MepsieT MAarHUTHbIE XapakTePUCTUKU MArHUTHOTO IOJI,
COZlepIKAIEero BTOPYIO COCTABJISAIOIIYI0 MArHUTHOrO nojs. IIpyu 3TOM, MHOKECTBO MAarHUTHBIX
naT4ukoB 230 MOXKET H3MEpATb MAarHUTHBIE XApPaKTEPUCTUKHM B IOJIOXKEHUSAX 3aMmepa IJs
KaXJIOTO M3 TOJIOKEHUI Bo30y»kneHus. 3arem ckanep 300 Tema MOXKET ¢ BBICOKOW TOYHOCTBIO
copmupoBaTs n300pakeHne HOXKA 110 PE3YNIBTATY 3aMepa.

[0157]

B wacTHOCTH, OTMH BEPTUKAJIBHBII UM FOPU3OHTAJIBHBIN Psii MHOXKECTBA KOHTYPOB 210
BO30Y)KIEHHUsI BBIMOJHSIET TAaKYyK k€ (YHKIHUIO, KaK O3JIEKTPONPOBOJ, NPEACTABICHHBbIA B
kagectBe KoHTypa 110 Bo3Oykmenms Ha ¢ur. 3. Ilpenmomaraercs, 4YTO CIpaBeIIUBbHI
dbyHnameHTanbHbIE ypaBHEHUs, npuseneHHble B (2-1) m (2-2) u 1. [lostomy, ¢QyHKIHEO
MarHUTHOTO TIOJIS, 3aBHCAILIVIO OT TOJIOKEHUs] BO30YKaeHus, U (PpyHKUur (GpopMHpPOBaHUS
n300pakeHust, npuBeneHHble B (2-8) u (2-9), MOXKHO BBIBECTH C HCIOJB30BAHHUEM CIIOCO0A,
OTHCAHHOTO CO CChUIKOM Ha ¢ur. 3.

[0158]
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CnenoBarenbHo, ckaHep 300 Tema MOXKET C BBICOKOW TOYHOCTBIO (POPMHPOBATH
n300pakeHre HOXKa Ha OCHOBE (PYHKIMM MArHUTHOTO TIOJIS, 3aBHCALIEH OT TOJOXKEHUS
BO30yxneHus, 1 QyHKuu GopmupoBaHus uzoOpakeHus, npuseneHHole B (2-8) u (2-9). B
YaCTHOCTH, JTIOMUHHUEBBIN KEHC He MPOIYCKAeT TepareploBble BOJHBI U MUKPOBOJIHBI. CkaHep
300 Tema MOXET C BBICOKOH TOYHOCTBIO (POPMHPOBATH H300pa’KeHHE HOXA BHYTPHU TaKOTO
AJIFOMUHHUEBOr O Keca.

[0159]

MHosxecTBO KOHTYpoB 210 B030ykaeHHsT He 00s3aTeNbHO NOJUKHO CO3/1aBaTh MEPBYIO
COCTABJISIIOLIYI0O MArHUTHOTO TOJISL IO OTHOMY PsIly B OAMH MOMEHT BPEMEHHU B BEPTHUKAIBHOM
WUJIM FOPU3OHTAJIBHOM HAIIPABIEHUU M MOXET CO3[aBaTh MEPBYIO COCTABJSAIOLIYH) MAarHUTHOTO
NOJIsl IO OAHOMY WJIM KaKIbIM MPEIBAPHUTENBHO 3aJaHHbIM OJOKOM. B Takux chydasx, ¢
UCTIOJIB30BAHUEM CIOCO0a, OMUCAHHOTO CO CChUIKOW Ha (pUT. 3, MOXKHO BBIBECTH (DYHKIIHIO
MAarHUTHOTO TIOJIS, 3aBHCAIIVIO OT TOJIOKEHUs] BO30YXaeHus, u (PpyHKUuuro (GpopMHpPOBaHUS
n300parkeHusl, OTIIMYAOIINECS OT TeX, KOTOpble mpuBeneHbl B (2-8) u (2-9). Cxanep 300 tena
MOXeT (hopMHUpOBaTh H300pakKeHHWE HOXKA HAa OCHOBE TaKOW (PYHKIMM MArHUTHOTO TIOJIS,
3aBHUCSALIEH OT MOJIOKEHUsT BO3OYKIEHHsI, U TAaKOH (PyHKIUN GOPMHUPOBAHUS H300pAKEHUSI.

[0160]

@ur. 8 sBIsETCA CXEMATUYECKUM MpeacTaBieHneM koHTypa 210 Bo3Oyxknenus. Konryp
210 Bo30y:kaeHwMsI, N300pakeHHbIN Ha (UT. 8, COOTBETCTBYET JIIOOOMY M3 MHOKECTBA KOHTYPOB
210 Bo30y>kneHus1, n300paxkeHHbIX Ha (ur. 7. B uactHOCTH, KOHTYp 210 BO30YKNEHUS SBISIETCS
KaTylIKoN. JlaHHBIM KOHTYp CO37aeT MEpPBYK COCTAaBJIOIIYHD MarHutHoro noss. Cuepyer
OTMETHTb, 4TO KOHTYp 210 BO30y»KIeHUs HE OrpaHUYeH KaTYLIKOH U MOXET ObITh HEKOTOPBIM
APYTUM 3JIEKTPUYECKUM KOHTYPOM.

[0161]

Qur. 9 saBasgeTCS CXEMAaTUYECKUM NPEACTaBICHMEM MarHuTHOro natumka 230.
MaruutHbiii gatuuk 230, u300pakeHHbI Ha (GUr. 9, COOTBETCTBYET JIOOOMY W3 MHOMKECTBA
MAarHUTHBIX NaT4uKoB 230, uzoOpakeHHbIX HA (ur. 7. B yacTHOCTH, MarHUTHBIN gaTdauk 230
BKirouaeT B cedst TMR-snement wnmmu Ml-snemeHT. DTO nemaer BO3MOMKHBIM H3MEPEHUE
MArHUTHBIX XapaKTEPUCTUK B MArHUTHOM IIOJIe, COJEP>KAlleM BTOPYK) COCTABJISIOLIYIO
MarHUTHOT'O MOJISL.

[0162]

Qur. 10 sABnsgeTcs CXeMaTUYECKUM IMPEACTABICHUEM, MOACHSKOIUM KOHKPETHYIO
CTPYKTYypy MarHuTHoro parumka 230, m3oOpakeHHoro Ha ¢ur. 9. Kak ynmoMHHanocCh BbIIIE,
MarHuTHbIN naTauk 230 BKitOUaeT B ceds1, Hanpumep, TMR-351emeHT.

[0163]

B TMR-31emenHTe, MEXITy MarHUTHBIMH TUIEHKAMH, UMEIOIIUMH TOMIIUHY OoT 10 HM 10
100 HM, mpoJOXKeHa W3OJALMOHHAs TuleHKa. B uwactHoctn, TMR-snemeHT BKitOodaer B ceOs
MHO’KECTBO TOHKHX IJICHOK, BKJIFOYAKOIIUX MAarHUTHO-MATKUH ¢j0i 231, TyHHENbHbIN clion 232,
u cioii 233 ¢ PIN-niepexonom (cioli (pukcaunu HanpaBjeHHs: HAMArHUYEHHOCTH). MarHuTHo-

MATKUHA cI0U 231 sBIsieTCss MAarHUTHOW IUIEHKOH, B KOTOPOW HAIPaBJIEHHME HAMAarHUYEHHOCTU
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W3MEHSETCS B COOTBETCTBUHU C HAIPaBJIE€HUEM HaMarHW4eHHOCTH BHewHero nossa. Cnoit 233 ¢
PIN-nepexonom siBiasieTcss MArHUTHOM IUIEHKOW, B KOTOPOW HaIlpaBJI€HUE HAMATHUYEHHOCTU HE
u3MensieTcsi. TyHHeNnbHbIN CIoN 232 sABIsAeTCsl N30LUOHHON IJIEHKOM.

[0164]

DNeKTpuuecKoe CONPOTUBJICHHE, KOTAAa HAlpaBleHWe HAMarHMYeHHOCTU B MarHUTHO-
MsrkoM cioe 231 u B cnoe 233 ¢ PIN-nepexonom coBnafaroT, OTJINYAETCS OT 3JIEKTPUUECKOTO
CONpPOTUBJICHUS, KOIZla YNOMSHYTBbIE HANpPaBICHUA pas3auyaroTcs. JlaHHOE H3MeHeHue
3JIEKTPUYECKOTO COIMPOTUBJICHUS] MCHOJB3YETCsS AJII U3MEPEHUs COCTAaBJSAIOIIEH MAarHUTHOTO
OJISL.

[0165]

Hanpumep, marauteelii gatdyuk 230 HCHONB3yeT BBIIIEONUCAHHBIE XapPaKTEPUCTHUKH,
9TOOBI BOCIIPUHUMATh U U3MEPSTH COCTABJIAIONINE MAarHUTHBIX moJieil. Cleayer OTMEeTUTh, YTO
MarHuTHbIM Aatdyuk 230 He OrpaHM4YeH BhIIIEONUCAHHBIM npuMepoM TMR-snemMeHTa U MoXxer
Takke BKIIFOYaTh B ceOst apyrue sjementsl, Hanpumep, GMR-anement, SQUID-3emMeHT wiu
MI-35nemeHT.

[0166]

Qur. 11 sBasercs CXeMaTHYECKUM IMPEACTABICHUEM, MOSCHAIOUIMM BTOPOH NpUMEP
CKaHepa TeJa, UCMOAB3YILEro yecTpoctso 200 aas BU3yaIn3aluy pacnpenesieHus MarHUTHOU
BOCTIPUMMYHBOCTH, U300pakeHHOe Ha ¢ur. 6. Ckanep 400 tena, n3obpakeHHslii Ha ¢wur. 11, mo
cyliecTBy, uaeHTu4deH ckanepy 300 Tena, n3oOpakeHHOMY Ha (Ur. 7, HO MHOJKECTBO KOHTYPOB
210 BO30yIEHUsI U MHOXECTBO MAarHMTHBIX AaT4ukoB 230 ckaHepa 400 Tenma 3aKiIrOueHBl B
KOHCTpYKLHIO. B uacTHOCTH, MHOXKECTBO KOHTYPOB 210 BO30YKI€HUS 1 MHOKECTBO MarHUTHBIX
NaTYUKOB 230 3aKJIFOYEHBI B IBE CTEHKH.

[0167]

E1me xoHKpeTHee, MHOXKeCTBO KOHTYPOB 210 BO30yKAEHNS 3aKIIOYEHO B IEPBOH U3 IBYX
CTE€HOK, U MHOK€CTBO MAarHUTHBIX 1aTYUKOB 230 3aKJII0YEHO BO BTOPOH U3 BYX cTeHOK. Korga
YEJIOBEK HAaXOAMTCS MEXAY [IBYX CTEHOK, MEpBasi COCTABIAIOINAS MAarHUTHOTO MOJI CO3AAETCs
U3 KaXIOro W3 TMOJIOKEHHH BO30YKACHUS MHOXECTBOM KOHTYpoB 210 BO30OyknmeHws, H
MArHUTHBIE XAPAKTEPUCTUKU HU3MEPSIOTCS B IOJOKEHUAX 3aMepa MHOKECTBOM MAarHUTHBIX
natuukoB 230. DTo no3Bossier ckaHepy 400 Tena chopMUpOBaTh H300paKEHHE HOXKA, KOTOPBIA
YeJIOBEK ACPKUT B AJIFOMUHHEBOM Kelce, HE3aMETHO AJIs YeJIOBEKa.

[0168]

Qur. 12 sBageTcs CXeMaTHYECKUM NPEACTABICHHEM, MNMOSCHSIOIMM TPETUH NpPUMEp
CKaHepa TeJa, UCMOJB3YILEro ycTpoctBo 200 s BU3yanu3aluy pacipenesieHus MarHUTHON
BOCTIPUUMYHBOCTH, M300pakeHHoe Ha ¢ur. 6. Ckanep 500 Tena, nzoOpakeHnslit Ha ¢ur. 12, mo
CylIecTBy, uaeHTHdeH ckanepy 400 Tema, m3o0paxkenHomy Ha ¢ur. 11, HO ckanep 500 Tenma
BKJIFOYAeT B ceO0s MHOXECTBO KOMOMHHMPOBAHHBIX cxeM 310, OOBEOMHSIOIUX MHOKECTBO
KOHTYpoB 210 BO30y’KA€HHS M MHOXKECTBO MAarHUTHBIX AatyukoB 230. B uacTHOCTH, OfHA
KoMOuHNpoBaHHas cxema 310 Bxuowaer B ceOs oxuH KOHTYp 210 BO3OyXIeHUs U OXUH

MarHuTHbIN qatuuk 230. MHOeCTBO KOMOMHUPOBAHHBIX cxeM 310 3aKit0ueHO B OHOM CTEHKE.
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[0169]

HNnaue rosopsi, MHOXKE€CTBO MAarHUTHBIX JAaTYUKOB 230 M MHOXXECTBO KOHTypoB 210
BO30Y)KIEHHsI PACIIONArarTCsl C OAHOM U TOW K€ CTOPOHBI OT YeJIOBEKA, COOTBETCTBYIOLIETO
obpasuy. CrenoBaTenbHO, MOXHO TNPUMEHUTb, Hampumep, (YHKIMIO MarHUTHOTO IIOJIf,
3aBUCSINYI0 OT TMOJOXKEHUs BO3OYKAeHus, W (QYHKUUIO (OPMHUPOBAHUS H300paKeHNUs,
npuseneHuble B (3-2) u (3-3). Torma ckanep 500 Tema MOXET € BBICOKOH TOUYHOCTBIO
(dopmupoBaTh 300paKeHHE HOXKA.

[0170]

Ecnu onuH BepTHKAIBHBIN WM TOPU3OHTANIBHBIA PSA M3 MHOXKECTBa KOMOMHUPOBAHHBIX
cxeM 310 co3maer nepBy0 COCTABIISIFOLIYIO MArHUTHOIO MOJISA, TO APYTHe Psiibl, KPOME NaHHOTO
psina, MOTYT M3MEPSITh MATHUTHBIE XaPAKTEPUCTHKH. ITO 3AIIHIIAET KOMOMHUPOBAHHYIO CXEMY
310 or BoCHpUATUS CIHLIKOM CHJIBHOIO MAarHUTHOTO IOJII OT MEpPBOM COCTaBISIOLIEH
MarHUTHOTO TOJIsl, CO3JaHHOM 3TON K€ CXEMOM.

[0171]

@ur. 13 sBnsSeTCA CXEMATUIECKUM NPEACTaBICHUEM KOMOMHIPOBaHHOM cxeMbl 310. Kak
nokasaso Ha ¢wur. 13, komOnHMpOoBaHHast cxema 310 Bkitouaet B ceOst KOHTYp 210 BO3OYKaeHHs
u MarHuTHbI patunk 230. B uactHOCTH, KOHTYp 210 BO30YXKHEHUs SBISIETCS KaTYIIKOM.
Marnautssiii gatank 230 Bkimrouaer B cedss TMR-aemMeHT U o0ecriedeH BHYTPU KaTYIIKU. DTO
NO3BOJIsIET KOMOMHUPOBAaHHOH cxeMe 310 co3maBaTh MEPBYIO COCTABIIAIOIIYI0 MArHUTHOTO TOJIS
U U3MEpATb MAarHUTHbIE XapakTEPUCTUKM B MArHUTHOM II0Jie, COAep:KallleM BTOPYIO
COCTABJISIFOLIYIO MAarHUTHOTO MOJIS.

[0172]

@ur. 14 aBasgeTcss CXeMaTUYECKUM NPEACTABICHUEM, MOACHAIOIUM Y€TBEPTHIM MpUMep
CKaHepa TeJa, UCHOJIb3YIoIIero yeTpoicTBo 200 Ay BU3yalu3aluu pacrpeneaeHnus MarHuTHOM
BOCIIPUMMYHBOCTH, U300paskeHHOe Ha ¢ur. 6. Ckanep 600 Tena, nzodpakeHHbId Ha ¢ur. 14, mo
CYLIECTBY, HIeHTHYeH ckaHepy 500 Tena, w3oOpakeHHOMy Ha ¢ur. 12, HO MHOXKECTBO
KOMOMHUPOBaHHBIX cxeM 310 ckanepa 600 Tena 3aKIFOUEHO B TIOJY.

[0173]

B TouHocTH, kak B mpumepe Ha (ur. 12, MHOXXECTBO MArHHTHBIX JAaTYUKOB 230 u
MHOXeCTBO KOHTYpoB 210 BO30y>KAEHHUS pacloiararoTcs ¢ OOHOH M TOW K€ CTOPOHBI OT
YeJIOBEKa, COOTBETCTBYIOIIEro obOpasny. CrienoBaTeNbHO, MOXKHO NPUMEHHTb, HaIpUMep,
(YHKIMIO MAarHUTHOTO TIOJISA, 3aBUCSINYI0 OT TMOJIOKEHHs BO30YKIEHUs, U (PYHKLHIO
¢dopmupoBanus nzobpakeHus, npuseneHHsle B (3-2) u (3-3). Torna ckanep 600 Tema MOXeT ¢
BBICOKOHM TOYHOCTBIO (POPMUPOBATH H300pasKEHHE HOXKA.

[0174]

Qur. 15 sBnasgercs CXEeMaTUYECKUM MPEACTABICHUEM, MOSICHSIOIUM IISITBIM NPUMEp
CKaHepa TeJa, UCMOAB3YILEro yCcTpocTBo 200 i1 BU3yanu3aluy pacnpenesieHus MarHUTHON
BOCTIPHUMYHBOCTH, U300pakeHHOe Ha ¢ur. 6. Ckanep 700 tena, n3obpakeHHbId Ha ¢wur. 15, mo
cymecTBy, uaeHTudeH ckaHepy 500 Tema uzoOpaxkeHHOMy Ha ¢ur. 12, HO MHOXKECTBO

KoMOuHNpoBaHHbIX cxeM 310 ckanepa 700 Tena 3akioueHO B cTolike. JlaHHas CTOHKa MOKET
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OBITh, HATIPUMEP, CTOWKOH MITH CTpeJIol Oapbepa nuaréayMHOIrO THIIA.

[0175]

Ha ¢ur. 15, nHanmpumep, 4eI0BeK MPOXOAUT MUMO CTOHKHU. B maHHOM cilyyae, MHOKECTBO
KOMOMHHMPOBaHHBIX cxeM 310, 3aKIOYeHHbIX B CTOWKE, CO3JaeT TOOYEPENHO MEePBYIO
COCTaBJISIFOLIYK0 MArHUTHOTO NOJIs. B TakoM ciyvae, MHOXKECTBO KOMOMHHPOBAaHHBIX cxeM 310
U3MEpSIeTCs] MArHUTHbIE XapakTepuCTHKU. IIpm M3MepeHuHM MarHuTHBIX XapaKTEePUCTHK,
MHO)KECTBO KOMOMHHUpPOBaHHBIX cxeM 310, kpome koMOMHUpoOBaHHOH cxembl 310, koTopas
CO3JAeT TMEpPBYK) COCTABJSIFOLIYID MArHUTHOIO TIOJIA, MOXET H3MepSATb MAarHUTHBIE
xapaktepuctuku. Ckxanep 700 Tena moBTOpsieT AaHHbBIE MPOLIECCHI B TO BPEMsl, KOTJa YeJOBEK
MIPOXOAUT PSZIOM CO CTOMKOM.

[0176]

B wyacTHOCTH, OIHOHANPABICHHOE NEPENBIKEHHE YEIOBEKa, MPOXOIINEro BOJH3H
CTOMKM BJOJIb HAINpaBJI€HUs, MEPNEHIUKYJSAPHOrO CTOHKE, MPUBEAET K BBIIOJHEHUIO
OTHOMEPHOTO CKAaHUPOBAaHUS MArHUTHbIM naTdukoM 230 komOuHupoBaHHOUW cxembl 310,
3aKJIFOYEHHON B CTOMKE, OTHOCUTEIBHO 4eJOBeKa. B TakoM ciyyae, IByMEpPHOE€ CKaHUPOBAHUE
(IByMepHBIH pe3yJbTaT 3aMepa) MoJaydaercss OOBEOUHEHHEM NaHHBIX, MOJyYaeMbIX W3 psna
MAarHUTHBIX AaTYUKOB 230, paCrONIOKEHHBIX B OAHOM HANPABIEHUH B CTOMKE.

[0177]

Hanpumep, TmOCKOJIBKY YeNOBEK MNPOXOAWT BOJHM3M CTOWKH, TO MHOXKECTBO
KOMOMHHUPOBAHHBIX cxeM 310 MOKeT CKaHHPOBaTb B IIJIOCKOCTH OTHOCHUTENIBHO YEJIOBEKA.
Hnaue rosops, ckanep 700 Tena MOXKET CO34aBaTh NEPBYI0 COCTABJSAIOLIYID MATHUTHOIO MOJIA
U3 KKAOTO U3 TMOJIOKEHUH BO3OYXKAEHHUS B IUIOCKOCTH M MOXET M3MEpSIThb MAarHUTHBIE
XapaKTePUCTUKU MAarHUTHOTO IOJIsl, COAEPIKAILErO BTOPYIO COCTABIISIFOLYI0 MArHUTHOTO IOJIS B
KQXXIOM M3 TOJIOKeHUH 3amepa B Iuiockoctu. Torma ckanep 700 Tena moxeT (GpopMupoBaTh
n300pakeHHe, HamNpHMep, HOXKA, KOTOPBIH 4YeJOBeK AEpPKUT B aJIOMUHHEBOM Keice, IO
pe3yJbTaTy 3amepa.

[0178]

Hanpuwmep, ecnu HampaBiieHHe, B KOTOPOM YEJIOBEK MPOXOAWUT Ha ¢ur. 15, mpuHATH 32
HampaBjieHue y-ocu Ha ¢ur. 4, To y-koopamHata KoHTypa 210 BO3OYKIEHHS OTHOCHTEIBHO
MPOXOAALLErO 4YeJIOBeKa COBMNANAET € Y-KOOpAMHATOM MarHuTHOro naruuka 230. Kpome Toro,
MHOJKECTBO MArHUTHBIX naT4ukoB 230 u MHOXKeCTBO KOHTYpoB 210 BO30ykaeHUs
pacronararoTcsi C OJHOH M TOHW »X€ CTOPOHBI OT YEJOBEKa, COOTBETCTBYIOLIETo obOpasiy.
CrnenoBarenbHO, MOYKHO MPUMEHHTD, HANpUMep, (PYHKIUIO MArHUTHOTO MOJIS, 3aBUCAIIYIO OT
NOJIOXKEHUSI BO30OYKIeHHs, U QYHKIHMIO (pOpMUPOBaHUS M300paXKeHUsl, MpUBEAEHHBIE B (5-2) u
(5-3).

[0179]

@ur. 16 sBisieTCAs CXEMAaTUYECKUM MPEACTABJICHHUEM, MOSCHSIOMMM IIECTOW HpUMep
CKaHepa TeJa, UCMOAB3YILEro ycTpocTo 200 niis BU3yanu3aluy pacnpenesieHus MarHUTHON
BOCTIPUMMYHBOCTH, U300paxkeHHoe Ha ¢ur. 6. Ckanep 800 Tena, n3oOpaxkeHHblii Ha ¢ur. 16, mo

CyLIecTBy, HaeHTW4YeH ckaHepy 700 Ttenma, m3oOpakeHHOMy Ha ¢ur. 15, HO MHOKECTBO
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koMOuHNpoBaHHbIX cxeM 310 ckanepa 800 Tenma 3akirO4eHO BO MHOXecTBe cToek. Korma
YEeJIOBEK MPOXOAUT MEXIY NBYX U3 CTOEK, ckaHep 800 Tena cO31aeT MEPBYIO COCTABJISIOIIYIO
MAarHUTHOTO TOJII U U3MEPsEeT MATHUTHBIE XaPAKTEPUCTUKH MArHUTHOTO IOJsI, COAEPKallero
BTOPYIO COCTaBJISIIOLYK) MATHUTHOIO MOJIA.

[0180]

Cxanep 800 Te;ma MOXKeT CO37aBaTh MEPBYIO COCTABJSIOLIYI0O MAarHUTHOTO IOJS U3
IEepBOr0 M3 JBYX IOJKOCOB M HU3MEPSITh MArHUTHBIE XAPAKTEPUCTHUKH MArHUTHOIO MOJs,
CoZleprKallero BTOPYHO COCTABJISIFOLIYIO MAarHUTHOIO MOJsS,, BO BTOPOM U3 JBYX MOMIOCOB. B
JAHHOM CJIy4ae, MHOXKECTBO KOMOWHHPOBAHHBIX cxeM 310, 3aKJFOYeHHBIX B MEPBOM CTOMKE,
MOIYT MOOYEpPENHO CO3/1aBaTb MEPBYI0 COCTABIAIOIIYI0 MarHuTHoro nojs. llpu stom, B
TOYHOCTH, Kak ckaHep 300 Tena, ckanep 800 Tena MOXKET CO3/1aBaTh MEPBYI0 COCTABIISIFOLIYIO
MarHUTHOTO TOJISI U3 KaKIOTO M3 MOJIOKEHUH BO30YKIEHHs! B TUIOCKOCTH M MOXET H3MEPSTh
MArHUTHBIE XapaKTEPUCTHUKH MArCHUTHOIO TMOJs, COAEPKALIEro BTOPYIO COCTAaBISIOIIYIO
MArHUTHOTO NOJISl B KAXKJIOM U3 MOJIOKEHUH 3aMepa B IIIOCKOCTH.

[0181]

Torna ckanep 800 Tena moxer GpopMupoBaTh H300paskeHNE, HATPUMED, HOXKA, KOTOPBIN
YeJIOBEK ACPKUT B AJIFOMUHHEBOM KeHCe, IO pe3yJIbTaTy 3amepa.

[0182]

B npumepe Ha ¢ur. 16, xkaxmas cTolika 3akioyaer B ce0e  MHOMKECTBO
KOMOMHHUPOBaHHBIX cxeM 310. OxHako, mepsast CTOIKa U3 Mapbl CTOEK MOXKET BKJIFOUATh B CeOs
MHOeCTBO KOHTYpOB 210 B030y>kneHus, 1 BTOpasi CTOHKA W3 Mapbl CTOEK MOXKET BKJIFOYAThH B
ceOs1 MHOXKECTBO MAarHUTHBIX TaTYUKOB 230.

[0183]

Hanpumep, Ha ¢ur. 16 mokasaHo, 4TO 4eJIOBEK MPOXOAUT MEXKIY ABYMsI CTOHKAMH BAOJb
HaNpaBJIEHUs], MAPAJJIEIbHOIO CPEJHEN IMHUU MEXAY ABYMs CTOMKaMu. B nanHOM ciydae, ecnu
HarpaBjieHHe, B KOTOPOM YeJIOBEK MpOoXoAuT Ha (ur. 16, mpuHSTH 3a HANpPaBJICHUE Y-OCH Ha
¢ur. 4, To y-koopauHata KoHTypa 210 BO30Y>KAEHHS OTHOCHUTENIbHO MPOXOASLIErO YeOBeKa
COBIMAJAET C y-KOOPAMHATONW MarHUTHOro aaruuka 230. Kpome TOro, MHOXECTBO MarHUTHBIX
naTyukoB 230 ¥ MHOXKECTBO KOHTYPOB 210 BO30YyKAEHUS pacronaratoTcsi ¢ MPOTHBOMOIOKHBIX
CTOPOH OT 4YeJOBEKa, COOTBETCTByIOLIero obOpasuy. CrenoBaTenbHO, MOXHO NPUMEHHTD,
Hanpumep, GYHKIHUIO MArHUTHOTO TOJIS, 3aBUCSIIYIO OT MOJIOKEHHs BO3OYKASHHS, U (PYHKIUFO
¢dbopmupoBanus n300pakeHus, NpuBeneHHbIE B (4-8) u (4-9).

[0184]

Ckanep 800 Ttema ™mokeT OOHApy)KMThb HOX WJIH YTO-TO NOAOOHOE HAa OCHOBE
chopmupoBanHoro wuszobpakeHus. Korma HOX winM d9T10-TO TmOAO0HOE OOHApY’KUBAaeTcs,
uHpOpPMaLKs, YKa3bIBAKOLIAsi MECTO, Iie OOHAPYXKHJCS HOX WM YTO-TO TOAOOHOE, WU
MECTOTOJIOKEHHE YEJIOBEKa, XPAHSIIEro HOXK UM YTO-TO MOAOOHOE, MOXKET MPECTABISATHCS Ha
BHEIIHEM T€PMHHAJIE HWJIN TTOAOOHOM yCTPONCTBE.

[0185]

Qur. 17 sdBaserca CXEeMaTHUYECKMM IPEACTABICHUEM, MOSACHSAIOLIUM  OpPUMEP
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NpeACTaBIeHUsT WHPOPMALMU HAa BHEIIHEM TEPMHHAJe IMocpencTBoM ckaHepa 800 Tena,
n3o0pakeHHoro Ha ¢ur. 16. Hanpumep, ckanep 800 tena popmupyer MHOKECTBO H300paskeHHI
[0 pe3ysIbTaTy 3aMepa, MOJy4eHHOMY M3 MHOXKECTBA CTOeK. B Takom ciyuae, ckanep 800 tena
OOHapy>KMBaeT HOXX MJH YTO-TO IMOJOOHOE, Ha OCHOBE KaXXAOrO H300paKeHUs, M MeECTO,
COOTBETCTBYIOLIIEE HOXY MM 4YeMy-TO monoOHoMy. 3atem ckaHep 800 Ttenma mnepenaer
nH(pOpMALHIO, YKa3bIBAIOIIYI0 MECTO, COOTBETCTBYIOINEE HOXY WIJIM YE€My-TO MOJOOHOMY, Ha
BHeuHU TepmuHan 1000.

[0186]

BeleonucanHble Onepalndd MOTYT BBINOJHSTHCS, Hampumep, cxemor 150 obpabotku
uHpopManmu  ycrporictea 200  mns  BU3yaJHM3alMU  paclpeieNieHHus — MarHUTHOM
BocnpuuMuuBoCcTH. Hampumep, cxema 150 obpaboTku nHpOpMaIMU OnpenessieT, COnepsKUTCs
JU B OOBEKTE, COOTBETCTBYIOIIEM oOpasily, IeJieBOi OOBEeKT OOHapy>KeHHUs, U, Koraa
OTPENeNsIeTCs, YTO LeJeBOH OOBEKT OOHAPYKEHHs COIAEPIKHUTCS B COCTaBE OOBEKTA, BBIBOIUT
WH(POPMALINIO, YKA3bIBAOIIYIO MECTOMOJIOKEHHUE 1IeJIEBOT0 00BhEeKTa OOHAPYKEHUS U O0BEKTa,
Ha BHewHHH TtepmuHan 1000. Bruemnuii Tepmunan 1000 mnpuHHMaeT uHPOpPMALHIO,
YKa3bIBAIOIIYI0 MECTO, COOTBETCTBYIOIIEE LENIEBOMY OOBEKTY OOHApy)KEHUs, HAIPUMEp, HOXKY,
U oToOpaxaeT HH(pOpMaIUo, Kak MoKa3aHo Ha ¢ur. 17.

[0187]

BrimeonucanHble onepanuyd MOTYT BBINOJHATBCA HE TONBKO ckaHepoMm 800 Tena, HO
takke ckanepamu 300, 400, 500, 600, 700 Tena win JrOOON KOMOWHAIMEH TaKUX CKAaHEPOB U
T.IL

[0188]

Brineonucannbsie ckanepst 300, 400, 500, 600, 700 u 800 Tena COOTBETCTBYIOT
ycTtpoiictBy 200 nisi BU3yalu3alluU pacHpeneseHys MarHUTHON BOCIIPUMMYHBOCTH, HO MOTYT
ObITb  MOMU(HUUUPOBAHBL, 4YTOOBI COOTBETCTBOBATH ycTpoicTBY 100 1t BH3yanusanuu
pacnpeneyneHyss MarHuTHON BOCHPUMMUYUBOCTU. MHaue roBops, nepeMernaromuiicss kKoutyp 110
BO30Y)KIEHHsT MOXKHO TPUMEHHTh BMECTO MHOXecTBa KOHTypoB 210 BO3OykneHus, u
NePEMEIAIOINICA MArHUTHBIN JaT4uK 130 MOXXHO MPUMEHUTh BMECTO MHOXKECTBA MATHUTHBIX
natuukoB 230.

[0189]

Qur. 18 sBisiercss cxeMaTHUYECKUM IPEICTaBJICHHUEM, IMOSCHSIOLUIUM IPUMEp CHUCTEMBbI
npoBepkru OE30MacHOCTH, KOTOpash HWCMoib3yeT ycrporicteo 100  mnis  BU3yanm3aluu
pacripeneneHus MarHUTHOH BOCIIPUUMYHBOCTH, n300paskeHHoe Ha ¢ur. 1, mmu yerpotictso 200
IUTSL BU3YAJIM3ALMH PACTIpeesIeHHs] MArHUTHOW BOCIIPHMMYHBOCTH, H300paykeHHOe Ha Qur. 6.

[0190]

Hampumep, cucrema 900 nposepku Oe3onacHOCTH, n3odpakenHas Ha ¢ur. 18, BKirouaer
B cebsa ycrpoiicteo 100 wmm 200 pns  BU3yalmM3alMM  pacTpeneseHus MarHUTHON
BOCIIPUUMYHMBOCTH. B uactHocTH, cucrema 900 mpoBepku O€30MacHOCTH MOXKET BKIKOYATh B
cebst ckanep 400 Ttenma, mzoOpaxkenHwld Ha ¢ur. 11. Cucrema 900 mpoBepku O€30MaCHOCTH

U3MEPSCT KBABUCTATUYCCKOEC MATrHUTHOC IIOJIE, AHAJIUTHUYCCKU PCHIACT o6paTHy}0 3ajady Hu
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PEKOHCTPYUpPYET H300paskeHHe moyst. ITo no3BojsieT cucteme 900 mpoBepku 0€30MacHOCTH B
peaJlbHOM BPEMEHH, HEHHBA3WBHO BU3YAJIU3UPOBAaTb OPY)KHUE, HaNpUMep, HOXU WU
OTHECTPENIbHOE OpPY’KHUE, CIPSATAHHOE B MOPTQENSIX, ONSKIE, TOA ONEKI0N Ha TeJle MIIM BHYTPU
JIFOJICKUX TE€J U T.IL

[0191]

Cucrema 900 mpoBepku O€30MaCHOCTH JOMOJHHUTENBHO BKJIIOYAET B Ce0sl aHAIU3ATOp
910 razoda3HOro XMMHU4YeCKoro areHra u Tpyoy 920, 4ro0bl B peajbHOM BPEMEHHU BBINOJIHSTH
aHaM3 Ha OSH3WH WJIM OTPaBJISIIOLINI ra3. Hampumep, B MOBEPXHOCTH CTEHKU C(HOPMHUPOBAHBI
MUKPOCKOIIUYECKHE OTBEPCTUS B OAHOM MIJIM JBYX HU3MEPEHUsX, U OKPYKAKOLIUNH BO3AyX
BCAChIBAE€TCS B MHOTOYMCIICHHBIE KaHajbl. BcacbiBaeMblll BO3AYX HANpPAaBIIETCS B AHAIU3ATOP
910 ra3zogazHOro XUMHYECKOTo areHTa mno Tpyoe 920.

[0192]

Hanpuwmep, ananuzarop 910 razogazHOro XUMHYECKOTO areHTa MOXKET BKIJIFOYATh B ceOs
razoxpomarorpad, Macc-CIIeKTPOMETp, aHAIN3ATOP MOHHOW MOJIBHYKHOCTH MJTM KOMOMHALIUIO U3
IBYX WM Ooyiee YIOMSHYTBIX CPEACTB M MOXKET OBITh TAaKKe€ Ha3BaH JAETEKTOPOM IJIS
kyaccudukanuu ra3os. AHaausarop 910 razoha3HOro XMMHYECKOTO areHTa OmpeaesisieT BO3AYX,
nonaBaeMblii B aHam3atop 910 razodasHOro XMMHUECKOro areHTa, U aHaJTu3upyeT PUCK.

[0193]

Anammzarop 910 razodazHOro XMMHYECKOrO areHTa pPacipocTpaHseT WHPOPMALUIO 1O
CETHU CBSI3U O YeJIOBEKE, UMEIOIEM MPH cede OTPaBIAOIIMUI ra3 B TOUHOCTH, KaK HHPOPMALHIO O
4eJoBeKe, MUMEIoLEeM IpHu cebe Opy’kue, HalnpuMmep, HOXK HIIM OTHECTPENbHOE OpY’KHe, Kak
ornucaHo Bele. AHanuzatop 910 razoa3HOro XMUMHUYECKOrO areHTa MOKET OTIPABUTH JTOKJIAJ O
TaKOM OIIACHOM JIMLE B MOJULMIO WIM JIPYrol KOMaHAE IO YIPABICHUIO AEUCTBUSIMU B
KPU3UCHOHN CUTYaLlMU M MOXKET BKJIFOYHUTD TAKyI0 HHPOPMALMIO 00 ONTACHOM JIUIIE B KOMAaHbI IO
IyTSIM 3BaKyaluy IPaXIaH, HAXOASIIIMXCS MOOIH30CTH.

[0194]

Cnenyer oTMeTUTD, 4TO GUr. 18 SIBISETCS BCETO JIULIb CXEMATUYECKUM TPENICTABICHUEM,
U YHCJIO M pa3Mepbl OTBEPCTHH, BeAyIIUX K aHamu3aTopy 910 razoasHOro XUMHUYECKOTO areHTa
no Tpy6e 920, MokeT OTIIMYaThCs OT mpuMepa Ha ¢ur. 18. BoamokHO hopMupoBaHue OOIbIIETO
YHCIIa IUIOTHEE PACMIONOKEHHBIX, 00JIee MEJIKIX OTBEPCTHIA.

[0195]

Cucrema 900 npoBepku O€30MACHOCTH MOKET OBbITh TaK:Ke MPOXOAHON. BhlmeonucanHas
cucrema 900 mpoBepku Oe30MacHOCTH COOTBETCTBYeT ckaHepy 400 Tema, HO MOXKET OBITH
MoauQuIUpPOBaHa, 4YTOOBI COOTBETCTBOBaTh ckanepy 300, 500, 600, 700 wmu 800 Tena.
Hamnpuwmep, ananuzatop 910 razodaszHoro xummdeckoro areara u Tpyoy 920 MOKHO 3aKJTFOUUTH
TOJIBKO B OHOU CTEHKE, B MTOJIY UJIU B CTOMKE.

[0196]

Qur. 19 sBnsercss OJNIOK-CXeMOH TMOCIENOBATENILHOCTH OIEpaLnid, MPEICTaBISIOIIeH
pabory ycrpoiictea (100, 200) pang  BuU3yaldM3alMU  pPaCHpeNeNieHUs  MArHUTHOU

BOCTIPUUMYUBOCTU B COOTBETCTBUU C BAPUAHTOM OCYILICCTBJICHUS.
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[0197]

Hanpumep, xontyp (110, 210) BO30yXIeHHs CO3[a€T MEPBYI COCTABISAIOLIYIO
MarHUTHOTO TOJSI M3 K&KIOrO U3 IOJIOKEHHH BO30YKIEHHs, 3alaHHBIX CHApy>Xu OOBEKTa B
BUJIE MOJIOXKEHUH OTHOCUTENbHO 00BekTa (S101).

[0198]

MaruuThbiit gatuuk (130, 230) usmepsier B KaXkIOM U3 MOJIOKEHUI 3amepa, 3alaHHbIX
CHapyXu 00BEKTa B BHUAE IOJOXKEHUII OTHOCHTENBHO OOBEKTA, MAarHUTHBIE XAPAKTEPUCTUKU B
MarHUTHOM TIOJIe, COZIEPIKaIleM BTOPYIO COCTABJISIFOLIYE0 MATHUTHOTO TMOJIS, CO3JAHHYIO MEPBOH
COCTaBJISIFOLIEHl MArHUTHOTO MO mof BiusiHueM oObekta (S102). Ilpu 3TOM, MarHUTHBIHI
natuuk (130, 230) usmepsieT MarHUTHbIE XapaKTEPUCTUKH B MOJOKEHUAX 3aMepa Uil KaKI0ro
U3 TIOJIOKEHUH BO30YKIECHUSI.

[0199]

Cxema (150) oOpaboTku wuHPOpPMALMK TOJIy4aeT pe3yJbTaT 3aMepa MAarHUTHBIX
XapakTEepUCTHK U (opMupyeT H300pakeHUe, MPENCTABISIIOLIEEe paclpeneieHue MarHHUTHOW
BOCTIPUMMYHBOCTH B 30HE, BKIIFOHAOIIell B ceOsi BHYTPEHHIOI 001acTh OOBEKTA, 10 Pe3yJIbTaTy
3amepa (S103). Hanpumep, cxema (150) oOpadoTtku nHpopmanmu orodpakaer n300pakeHue Ha
mucriee (160) (S104). B xauectse anprepHaTtuBbl, cxema (150) obpadoTkn nHGOPMALTIH MOXKET
pacriedaTeiBaTh H300paKEHNE MK TepenaBaTh N300pakeHue B APYroe yCTPOHCTBO.

[0200]

IIpu popmupoBannu uzodbpaxenus, cxema (150) obpaboTku MHGPOPMALIMK BBIYHCISET
(YHKLMIO MarHUTHOTO TOJIS, 3aBUCSINYIO OT TOJIOKEHUS BO3OY)KIOEHMs, NMPU HUCIOJIb30BAHUU
pe3yJbTaTa 3amMepa B KaueCTBe I'PaHMYHOrO ycinoBus. GyHKIMA MArHUTHOTO TOJIS, 3aBUCAIIAs OT
NOJIOXKEHHsT BO3OYXKIeHHUs, sIBJIsieTCs] PYHKIMEH, KOTopasi MPUHUMAET BUPTYAIbHOE IMOJIOKEHHE
BO30Y KI€HHsI MEPBOI COCTABISIOLICH MArHUTHOTO TOJII U BHUPTYaJbHOE IOJIOXKEHHE 3amepa
MarHUTHBIX XapaKTePUCTUK B KAuyeCTBE BXOJIHBIX [JAHHBIX U BBIBOAMT HAINpPSKEHHOCThb
MarHUTHOTO TOJISi B BUPTYAJIbHOM IOJIOKEHUH 3aMepa.

[0201]

3arem cxema (150) oOpabotku wHPOpPMALUK BBYHUCISIET (YHKUHUIO (HOPMUPOBAHHS
uzobpakenusi. DyHkuuss (HOpMHUPOBAHMS H300pPAKEHUS TPUHUMAET IIeJIEBOe TOJIOKEHUE
¢dopmupoBaHUs H300pAKEHHsT B KAa4eCTBE BXOIHBIX JaHHBIX U BBIBOAUT HHTEHCHBHOCTH
n300pakeHNsT B LEJIEBOM TOJOXKEHUH (HOPMUPOBAHHS H300PaKEHHs, W ONPEAENSeTcs I10
HANpPSUKEHHOCTH, BBIBECHHOW W3 (YHKUUM MArHUTHOTO TIOJS, 3aBUCSINEH OT TOJOXKEHHUS
BO30Y)KIEHHsI, B Pe3yJbTaTe BBOAA IIEJIEBOIO IOJOKEHUS (HOPMUPOBAHHS H300PAKEHHS, B
¢opMe BHPTYANILHOTO TMOJIOKEHHUs BO30YKIOEHHMS W BHUPTYAJIbHOTO IIOJIOKEHHS 3aMepa, B
(YHKIMIO MAarHUTHOTO TIOJIS, 3aBHCSINYIO OT MOJIOKeHHs BO30OykaeHws. 3atem cxema (150)
obOpaboTku wuHpopMauuu GopMupyeT u3oOpaxkeHne Ha OCHOBe (YHKUUU (HOPMHUPOBAHHS
N300paKEHMS.

[0202]

3t0 no3Bossier yctpoiictBy (100, 200) nnst BU3yanu3aluy pacrpenesieHus MarHUTHON

BOCIIPUUMYHUBOCTH (HOpMUpPOBaTh H300pa’ke€HHE, NPEACTABISIIONEE C BBICOKOW TOYHOCTBIO
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pacripeneneHne MarHUTHOH BOCIIPUMMYMBOCTH B 30HE, BKJIIOYAIOINEH B ceOsl BHYTPEHHIOIO
o0nacTe 00BEKTa, MO Pe3yJbTaTy 3aMepa MArHUTHBIX XapaKTEPUCTHK, Ha 0a3e pa3JIM4HbIX
KOMOWHAIMH TOJIOKEHUH BO30YKAECHUS U MOJIOKEHHUH 3aMepa.

[0203]

Hanpumep, cxema (150) oOpaGoTku MH(POPMALME MOMKET BBIYHCIATH KakK (YHKIHIO
MarHUTHOTO TOJIS, 3aBUCAIIYIO OT NOJOXKEHHs BO30Y)KAEHus, pelneHue ypaBHeHus Jlaraca,
KOTOPOMY YIOBJIETBOPsIET (PYHKIMS MATHUTHOTO TIOJISA, 3aBHUCSINAS OT MOJIOXKEHHsI BO30OYKACHUS,
C WCMOJIb30BAaHHEM pe3yJibTaTa 3aMepa B KauyeCTBE TPAHUYHOTO YCJIOBHS. JTO TO3BOJSET
ycrpoiictey (100, 200) nns BuU3yalnu3aluu pacnpenejeHuss MarHUTHOW BOCTPUHMYUBOCTU
NPABWIBHO BBIBECTH (DYHKIMEO MATHUTHOTO TOJISI, 3aBHCALIYIO OT IOJIOKEHHs BO30OYKICHUS,
HCXOAsl U3 pe3yJibTara 3amepa U ypaBHeHus Jlamiaca, CBSI3aHHOTO C MHOTOJIy4€BOM 3a7ayel B
CTaTUYE€CKOM MJIM KBa3UCTATUYECKOM IIOJIE.

[0204]

Hanpuwmep, cxema (150) obpaborkn mHOOPMALMH MOXKET BBIMHCISATh KaK (DYHKIHEO
dopmupoBanusl M300pakeHus!, MpeaeNbHOe 3HaYeHHe (PYHKIMU MArHUTHOTO MOJIS, 3aBUCSIIEH
OT TOJIOKEHHsI BO3OYXK/I€HHUS, TIOCPEICTBOM BBITIOJIHEHHSI ONEPALIUK B3SATHs Tpenena pyHKUUU
MAarHUTHOTO TIOJIs, 3aBUCSIIEH OT TOJOXEHHs BO3OYXKAEHHUS, KOTOpas OpPUEHTHPYET
BUPTyaJIbHOE TIOJIOKEHHE BO30YKIOEHHS W BHUPTYaJbHOE IOJOKEHUE 3aMepa, BBEIEHHBIE B
(YHKLIMIO MAarHUTHOTO TIOJISA, 3aBHCAIIYIO OT TOJIOXKEHUS BO30YKIEHHs, Ha LIEJIEBOE MOJIOKEHNE
dbopmupoBarus u3o0paskeHusi. ITo mo3BoyisieT ycrpoiicty (100, 200) mns BH3yanu3anuu
pacripeneneHusi MAarHUTHOH BOCIIPUMMYHMBOCTH NPABUIIBHO BBIBOAUTH (QYHKIMIO (OPMHPOBAHUS
n300pakeHNs HA OCHOBE (DYHKLIMM MAarHUTHOTO TIOJISI, 3aBUCSIIEH OT MOJIOKEHHST BO30YKIEHHSL.

[0205]

Hanpumep, monoxeHus: BO30YKAE€HHS MOTYT ObITh 3aJaHbl B IEPBOI IUIOCKOCTH.
ITonoxeHust 3amepa MOTYT OBbITh 33aHbl BO BTOPOH IJIOCKOCTH, KOTOpasi COBIAAAET C MEPBOI
TUIOCKOCTBEO MJTH OTJIMYAeTCsl OT Hee. MHa4ye roBopsi, MOJOKEHHsI 3aMepa MOTYT OBbITh 3a/1aHbI B
NepBOIl MJIOCKOCTH, B KOTOPOW 3a/laHbl MOJIOKEHHsI BO3OYKASHUS, WM BO BTOPOH IIOCKOCTH,
WHOH, 4YeM mepBas IUIOCKOCTb. BTopas MJIOCKOCTh MOXKET ObITh MNapaJIebHON MEepBOM
TUIOCKOCTH.

[0206]

Jto no3sonsier ycrpoiicty (100, 200) mist BU3yalnu3aluu pacnpenesieHns MarHUTHOM
BOCIIPUMMYHMBOCTH HE JONMYCKAaTh YBEIHUYEHHUs pa3Mepa MPOCTPAHCTBA, TpedyemMoro s
pa3mernenus koHTypa (110, 210) Bo30Y)kAeHus U MarauTHOrO Aatuuka (130, 230). YcrpoiicTBo
(100, 200) nons Bu3yanu3auWMyd pachpenesieHuss MAarHUTHON BOCIPUMMYUBOCTH MOXKET TaKKe
OTPaHUYUTH CIIOKHOCTD MPOLIECCA BBIYUCIIEHHS.

[0207]

Hanpuwmep, nonoxeHus: 3aMepa MOTYT pacronaratbCs ¢ MepBoil CTOPOHBI OT OOBEKTA, U
MOJIOXKEHUSI BO30YKIEHUSI MOTYT PAaCIONaraTbCsi CO BTOPOH, NMPOTHUBOIOJIOKHONW CTOPOHBI OT
o0BexTa. It0 nmo3Bosier yerpoicTy (100, 200) ans BU3yanu3auuu pacrpeneseHus MarHUTHON

BOCTIPUUMYUBOCTU USMEPATH MAIHUTHBIC XAPAKTCPUCTUKU B KAXKIAOM U3 MOJIOKEHUH 3aMeEpa,



40

KOTOPBIE HAXOIATCS C MPOTUBOIIOJIOKHONW CTOPOHBI OT OOBEKTa MO OTHOLIEHUIO K TOJIOKEHUSIM
B030yxkneHus. CoorBercTBeHHO, ycrpoiictBo (100, 200) ans BuU3yanu3aluy pacrpeneieHus
MarHUTHOH BOCIPUUMYHBOCTH MOXKET IOAABIATH BIUSHUE NEPBOI COCTABIAIOIIEH IO,
coznaBaemoii koHTypoM (110, 210) Bo30OyskaeHus1, IpU U3MEPEHNH MATHUTHBIX XapaKTEPUCTHK B
Ka)KAOM U3 MOJIOKEHUN 3amepa.

[0208]

Hanpumep, monokeHus: 3amepa M IOJOXKEHHsS BO30YXKIEHHMS MOTYT pPACIONaraTbCs C
OJTHOM U TOM K€ CTOPOHBI OT 0OBeKTa. ITO Mo3BoJIsAeT yeTporcTBy (100, 200) Mt BU3yanu3anuu
pacripeneneHusi MarHHUTHOW BOCIPHUUMYHBOCTH M3MEPSITh MArHUTHBIE XapaKTEPUCTUKU B
KaXJIOM M3 TIOJIOXKEHUH 3aMepa, KOTOPbIe HAXOISTCS C OMHOM M TOH jk€ CTOPOHBI OT 00BEKTa 1O
OTHOLIEHHIO K TOJoXkeHusM Bo30yxkaenus. CoorBercTBeHHO, ycrpoictBo (100, 200) s
BU3YAJTU3ALIH PACTIPEIEIICHUS] MATHUTHOW BOCTIPUMMYUBOCTH MOYKET HE JIOMYCKAaTh YBEJTMUEHUS
pa3Mepa MpoCTpaHCTBa, Tpedyemoro mns pasmerneHus kontypa (110, 210) Bo3Oyxnenus u
marHuTHoro natauka (130, 230).

[0209]

Hanpuwmep, xontyp (110, 210) B0o30yKaeHU MOXKET CO3[aBaTh MEPBYIO COCTABJISIOLIYIO
MarHUTHOTO TOJIST M3 KXKIOTO U3 TOJOXKEHUH BO30YKIEHUS MyTEeM MEePEMEIIeHNs] B KAKI0e U3
nojioxkeHui BO30ykneHusi. MarnutHbiid natauk (130, 230) MokeT W3MepsATh MarHUTHBIE
XapaKTePUCTUKH B KAKIOM M3 TMOJOXEHUH 3amepa IyTeM IepPEeMEIleHUs B KaXkaoe U3
MIOJIOXKEHUH 3aMepa.

[0210]

3o no3sojsier yctpoiictBy (100, 200) ans BU3yanu3alUu paclpeneieHus MarHUTHON
BOCIIPUUMYHBOCTH MCIONB30BaTh OoAWH KOHTYp (110, 210) BO3OyxnmeHUs IJIsi MHOXECTBA
HOJIOKEHUH BO30YXKIeHHUs W OAMH MarHUTHBIA matyuk (130, 230) mis MHOXKECTBa MOJOXKEHUH
3amepa. CoorBercTBeHHO, ycTpoiictBo (100, 200) npns BuU3yanu3aluHu  pacrpeneeHUs
MAarHUTHOH BOCTIIPUMMYHBOCTH MOYKET OrPAaHUYUTh TOBBIIIEHHE CTOMMOCTU TEXHUYECKHX
CPEACTB.

[0211]

Hanpuwmep, xoutyp (110, 210) BO30yKAE€HHS MOXKET BKIOYAaTh B CeOsi MHOXECTBO
koHTYpoB (110, 210) Bo3OYy:kI€HUS, Pa3MEIIEHHBIX B MOJIOXKEHUsIX BO30y:KIeHHs. MarHUTHBIN
natauk (130, 230) MokeT BKIFOYaTh B Ce0sl MHOMKECTBO MAarHUTHbIX AatdukoB (130, 230),
Pa3MEIIEHHBIX B MOJOXKEHUSAX 3aMepa.

[0212]

310 no3Bojsier yctpoiicty (100, 200) ans BH3yanu3alnu paclpeneieHnus] MArHUTHOU
BOCTIPUMMYHBOCTH CO371aBaTh COCTAaBJISIFOIIYI0O MAarHUTHOTO TOJA M3 KKIOTO U3 TOJIOKEHHH
BO30YKIEHNUS M U3MEPATh MArHUTHBIC XapaKTEPUCTUKU B KAXKIIOM M3 IOJIOKEHHH 3amepa 0Oe3
nepemeriennsi kontypa (110, 210) Bo3OyxkneHust wim marautHoro natumka (130, 230).
CootserctBeHHO, yctpoiictBo (100, 200) nna BH3yanu3aluu pacHpefeNeHus MarHUTHON
BOCTIPUUMYHBOCTH MO>KET OBICTPO MOJIydaTh Pe3yJIbTaT 3aMepa, COOTBETCTBYIOLIMN MHOXKECTBY

TIOJIOJKEHUH BO30YKIEHUS U MHOKECTBY IMOJIOKEHHH 3aMepa.
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[0213]

Crnenyer oTMeTUTbh, UTO MHOXKeCTBO KOHTYpOB (110, 210) Bo30OykneHUsI HE OrpaHUYEHBI
OJTHO3HAYHBIM COOTBETCTBHEM C MHOXKECTBOM IIOJIOKEHUI BO30Oy>KAeHMs; aBa WM Oonee
MHOXecTBa KOHTYpoB (110, 210) BO30y>KneHUS MOTYT COOTBETCTBOBATh €IWHCTBEHHOMY(OIN)
MOJIOXKEHUIO (30HE) BO30YKIeHHUsl. AHAJOMMYHO, MHOXKECTBO MAarHUTHBIX HaTdukoB (130, 230)
HE OTrPaHMYEHbl OJHO3HAYHBIM COOTBETCTBHEM C MHOXXECTBOM IOJIOKEHWH 3amepa; ABa WIH
Oonee  MHOXKeCTBa  MarHWTHbIX  fgaTumkoB (130, 230) MOryT  COOTBETCTBOBATH
€IMHCTBEHHOMY(OI1) MOJIOKEHHIO (30HE) 3aMepa.

[0214]

Hanpuwmep, muoxkectBOo kOHTYpoB (110, 210) BO30OYKAEHHS MOXET pa3MelIaTbCs B
nepBol IJIOCKOCTH. MHOXXeCTBO MarHuTHbIX natuukoB (130, 230) moxkeT pasmelaTsCsi BO
BTOPOI MJIOCKOCTH, KOTOpasi COBIAAAeT ¢ NMEepBON IMJIOCKOCTBIO WM OTJMYaeTcs OoT Hee. MHaue
rOBOPSI, MHOJKECTBO MarHUTHBIX 1aT4uKOB (130, 230) MokeT pa3merarbesi B MEPBOI MIIOCKOCTH,
B KOTOpPOH pa3MeleHo MHoxecTBO KOHTypoB (110, 210) Bo3Oy)knmeHHs, WJIH BO BTOpPOM
IUTIOCKOCTH, WHOW, YeM MepBasl IUIOCKOCTh. BTOpas MmIOCKOCTh MOXKET OBITh MapasiebHON
MEePBOM MJIOCKOCTH.

[0215]

Oto nmo3Bojsier ycrpoicty (100, 200) mist BU3yalu3aluu pactpeneieHuss MarHUTHOM
BOCIIPUMMYHBOCTH OBICTPO TMOJNy4aTh pPE3YJbTAT 3aMepa, COOTBETCTBYIOIIUI ITOJIOKEHHSIM
BO30Y’KI€HNS B IEPBOH MJIOCKOCTH U MOJIOKEHHUSIM 3aMepa BO BTOPOH MIIOCKOCTH.

[0216]

Hanpuwmep, mHOxecTBO koHTYpoB (110, 210) BO30YyXIeHHs MOXKET pa3MeIlaTbCs Ha
nepBoil npsAMoii. MHOkeCTBO MarHUTHBIX AaT4ukoB (130, 230) MoskeT pa3mewiaTbcs Ha BTOPOMH
IOpsIMOH, KOTOpasi OTJIMYaeTcs OT MepBoil mpsimol. MHade roBopsi, MHOXECTBO MAarHUTHBIX
natunkoB (130, 230) Mosker pa3MeliaTbCsi Ha IMepBON MNpPsIMOM, Ha KOTOPOH pa3meliaercs
MHOecTBO KOHTYpoB (110, 210) BO30OykneHus, WM Ha BTOPOW MPSMOM, WHOW, YeM TepBas
npsiMasi. Bropast npsimasi MokeT ObITh NapaJuIeIbHOM MEPBOI MPSIMOH.

[0217]

Oto mo3Bojsier ycrpoiicty (100, 200) misi BU3yalu3aluy pacrpeneieHuss MarHUTHOMN
BOCIIPUMMYHBOCTH YMEHBIIHUTH MPOCTPAHCTBO, B KOTOPOM pa3MernaroTcst KoHTypbl (110, 210)
BO30Y>KISHHUS, U IPOCTPAHCTBO, B KOTOPOM pasMeliaroTcsi MaruutHbie gatauku (130, 230).

[0218]

Hanpumep, obOwvexkt ™moxker psuratbes. Kontyp (110, 210) B03OYXKIOEHHS MOXKeET
CO371aBaTh MEPBYIO COCTABIISIOIIYI0 MATHUTHOTO TIOJISI M3 K&KIOTO U3 MOJOKEHUH BO3OYKICHNS,
3aJaHHBIX OTHOCHTENBbHO OOBEKTa, KOTOPBIA IBUTAETCS, ITOCPEACTBOM CO3JAHHs IEePBOU
COCTABJIAIOLIE] MArHUTHOTO MOJIS U3 NMPEABAPUTENBHO 33JJaHHOE NIOJIOKEHHUS B Pa3Hble MOMEHTbI
BpeMeHU. MarautHbsiii gatuuk (130, 230) MoxeT HM3MepsATb MarHUTHbIE XapaKTEPUCTUKU B
KQXIOM U3 TOJIOKEHUH 3amepa, 3aJaHHbIX OTHOCHTEIBHO OOBEKTa, KOTOPBIA JIBUraeTCs,
MOCPEACTBOM M3MEPEHHUsI MATHUTHBIX XapAaKTEPUCTHK B MPEIBAPUTENBHO 3aJaHHOM IOJIOKEHUHU

B pa3HbI€ MOMCHTbBI BPEMCHU.



42

[0219]

3rto nmosBojsier ycrpoicty (100, 200) mist BU3yalu3aluu pactpenesieHuss MarHUTHOM
BOCTIPUMMYHMBOCTH CO37]aBaTh COCTABJIIIOIIYI0O MAarHUTHOTO MOJS U3 KaXIOTr0 M3 MOJOXKEHUH
BO30Y)KIEHUs M U3MEPATb MAarHUTHBIE XapaKTEPUCTUKU B KAXKJIOM U3 IOJIOKEHHMH 3amepa 0Oe3
o0ecrieueHnss MHOTOYMCIIEHHBIX KOHTypoB (110, 210) BO30ykneHHs MM MHOTOYHCIEHHBIX
MarHuTHbIX naTdukoB (130, 230) u 6e3 mepemernenus: koHtypa (110, 210) Bo3OykaeHus: wiu
MarauTHoro gatuuka (130, 230).

[0220]

Hanpuwmep, kontyp (110, 210) Bo30y:kaeHHs MOXKET OBITh 3aKJIIOYEH B MEPBOW CTEHKE.
Marnutssiii gatauk (130, 230) mMokeT OBITh 3aKJIIOUYEH BO BTOPOH CTEHKE, KOTOpas SIBJISIETCS
TOHW K€ CaMOM, YTO W TepBasl CTEHKA, WJIM OTIMYaeTcs OT Hee. MHade roBOpsi, MAarHUTHBIH
natyuk (130, 230) MoxkeT ObITh 3aKJIFOUEH B MEPBOI CTEHKE, B KOTOPOH 3akiodeH KOHTyp (110,
210) Bo30y:keHUs, HMIIK BO BTOPOI CTEHKE, NHOM, YeM IepBast CTeHKa. [lepBast cTeHKa U BTOpas
CTEHKa MOTYT OBITh MIPOTHBOMNOJIOKHBIME cTeHKamu. Kpome Toro, Hanpumep, koHTYyp (110, 210)
BO30Yy>kneHnss 1 MarHUTHbIA gat4yuk (130, 230) MoryT OBITh 3aKIIFOUEHBI B TIOJY.

[0221]

Hanpuwmep, xortyp (110, 210) Bo30yKA€HNS MOKET OBITh 3aKIFOYEH B MEPBOM CTOMKE.
MaruuTHbiii gatauk (130, 230) MokeT ObITh 3aKJIIOUYEH BO BTOPOW CTOMKE, KOTOpas SIBISETCS
TOW K€ CaMOH, YTO W MepBas CTOHKA, WM OTJIMYaeTCsl OT Hee. MHaue roBops, MarHUTHBIN
natyuuk (130, 230) MokeT ObITh 3aKJIIOYEH B NIEPBOH CTOHKE, B KOTOPOH 3akimoueH KOHTYp (110,
210) Bo30y>kaeHus1, HIIM BO BTOPOH CTOMKeE, NHOMN, YeM IepBast CTONKA.

[0222]

ITpuBeneHHble KOHGUTYpALMU MO3BOAOT caenatb koHTyp (110, 210) Bo3OyxneHus u
marHuTHbIN natunk (130, 230) He3aMeTHBIMU Ha MECTHOCTH. DTO MO3BoOJsieT ycrpoiictBy (100,
200) nans  BU3yaNM3aLUK  PACcIpeneNieHHs MAarHUTHOH BOCHPUMMYHMBOCTH  (hOPMHPOBATH
u300pakeHue, MPeACTaBISAIONIee PacpeeIeHne MArHUTHOW BOCTIPUMMYUBOCTH, HE3aMETHO JIJIs
JHOJIEH.

[0223]

B TpexmepHOM MPOCTPAHCTBE X-KOOPIUHAT, Y-KOOPAUHAT U Z-KOOPAUHAT, BUPTYATbHOE
NOJIOXKEHNE BO3OYKIACHUST MOXeET ObITh BBIPAXKEHO B BUAE (Y1, Z1). BupTyanpHOe moiokeHue
3aMepa MOXKET ObITh BBIPAXKEHO B BHIE (X, Y2, Z2). Z-KOOPAMHATA MOJI0KeHus KoHTypa (110, 210)
BO30YKIeHUsT MOXKeT OBITh 3amaHa paBHOU 0. z-KOOpAHMHATA TOJOXKEHUS MarHUTHOTO JaTYhKa
(130, 230) moker ObITh 3amaHa paBHOW Zzo. Korma monokeHUs 3amepa U TOJOXKCHHS
BO30YKIEHHSI HAXOASTCS C MPOTUBOMOJIOKHBIX CTOPOH OT 00BEeKTa, (PYHKIMSI MATHUTHOTO ITOJIS,
3aBHUCALIAS OT MOJIOKEHHST BO30YKIEHHUSI MOXKET OBbITh ONpeNieNieHa B CIEYIOIIEM BHIE.

[0224]

[BRIpasKeHHNE 44|
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O(x,y1, 2,71, 73)

cC [oa] w
: ] : Wy 21— k2 4k, 22,
= f f I a(kx.kyi,kyz)elkxx+lky1yl+[ky2y28 y1217 Hx Thy, dk, dkyl dkyzr

—00 —00 —0O

a(kx'ky1’kyz) = ezo k"2+k3’226(kx’ k3’1'k.'}’z‘zl = 0' = ZO)

[0225]
3nech, Pypbe-00pa3 pe3yibTraTa 3aMepa BbIpakaeTcs B CISAYIOLIEM BHIE.

[BRIpaKEHHE 45]
@(kx,kyl,kyz,zl - 0, Z2 - Zo)

3nech, ki, ky1 1 kyo SBIAIOTCSI BOJHOBBIMH YHCIIAMH, COOTBETCTBYIOIIUMH X, Y| U V2.
Oyukumst GopMupoBaHus H300paskeHUs MOKET OBITh OMpenesieHa B CISIYIOIIEM BHUIE.
[0226]
[BRIpasKEHHE 40|
@(x,y,z) = Lim ®(x,y1,¥, 21,22)

Y22V =Y
Z,2Z1=Z

co oo ce

. ; i ky 21— Hk 4k, %z
— : ikyxtiky, ¥q+iky, 3p V151 x Thyz &2
v, f f f alky, ey, ky, Yo+ Yatthy, g dicy dky, dky,

2372152 gy —0 —00

[0227]

Jto nmo3Bojsier ycrpoicty (100, 200) mist BU3yaidu3aluu paclpenesieHnuss MarHUTHOU
BOCIIPUUMYHUBOCTH (HOpMHUpPOBaTh H300pa’ke€HHE, NPEACTABIIIOMEE C BBICOKOW TOYHOCTBIO
pacripeneneHne MarHUTHOW BOCIIPUUMYHBOCTH, € UCTIOJIb30BaHUEM (PYHKIIMH MarHUTHOTO TTOJIS,
3aBUCSIIEH OT MOJOXKEHHs BO30OYKIEHHs, BBIPAXKEHHOW BBIIEIPUBECHHBIM YpaBHEHUEM, U
byHKIIMH POpMUPOBAHMS N300paKeHHs1, BBIPAKEHHOI BHILIETIPUBEACHHBIM YPAaBHEHUEM.

[0228]

B TpexmepHOM MPOCTPAHCTBE X-KOOPAUHAT, Y-KOOPAUHAT U Z-KOOPAUHAT, BUPTYATbHOE
NOJIOXKEHHUEe BO30OYKACHUST MOXKET ObITh BBIpakK€HO B BHIE (Y1, Z1). BupTyanpHOe monoxeHue
3aMepa MOXKET ObITh BBIPAXKEHO B BHIE (X, V2, Z2). Z-KOOpAMHATA MOJI0KeHust KoHTypa (110, 210)
BO30YKIeHHUsT MOXKET OBITh 3amaHa paBHOH 0. Z-KOOpAHMHATA TOJOXKEHUS MarHUTHOTO JaTYHKa
(130, 230) moxer OwbiTh 3amaHa paBHoii z0. Korma mojokeHHs 3aMepa H  TOJIOXKCHHS
BO30YKIEHHUsI HAXOIATCS C OMHON M TOH K€ CTOPOHBI OT 00BbeKTa, (PYHKIMS MAarHUTHOTO IIOJIS,
3aBHUCSALIAS OT MOJIOKEHHSI BO30YKIEHUsI, MOJKET OBITh OIpeeNieHa B CICAYIOIEM BHIE.

[0229]

[BRIpaKEHNE 47|
D(x, 1, Y2, 21, 22)

v o o
; ; : Ky 21— f}c 2 tky, %2,
= f f f C[(kx, kJ’i’ kyz)elkxx+lky1y1+lky2yze Y141 x Ty dkx dkyl dkyz ,

—00 —C0 —C0

a(leky ky,) = €N 0 S ke, Ky 2 = 0,25 = 20)

Y1



44

[0230]
3nece, Pypbe-00pa3 pe3yspTaTa 3aMmepa BbIPaKaeTcsl B CIEAYIOLIEM BUIE.
[BeIpasKeHue 48]

(T)(kx,kyl,kyz,zl — O,Zz — Zo)

3neck, ky, ky1 1 ky» ABIAOTCS BOJHOBBIMM UHCJIAMH, COOTBETCTBYIOIIUMH X, Y| H Ya.
@ynkuusa GopMUPOBaHUS H300pAKEHUS MOJKET OBITh ONPEAEIIeHA B CIEAYIOIIEM BUTE.
[0231]
[BRIpasKEeHHE 49|
ex,y,z) = Lim ®(x,y1,¥2,21,22)

Y22¥1=Y
Z27721=2

o 6o co

i ; ; Ry 2 — /k 2bky, 2z
— ; il x+iky v +ik,, ¥ Y14l x y2 “2
y, LT, f f f alky, ky,, ey, )etxx ity V2 dic, dky, dky,

227217Z _p —0 —00

[0232]

Oto mo3Bojsier ycrpoiicty (100, 200) s BU3ya M3aluu paclpenesieHus: MarHUTHOU
BOCTIPUUMYHUBOCTH (HOPMHUpPOBATh H300pa’ke€HHE, NPEACTABISIOMEE C BBICOKOH TOYHOCTBIO
pacripeneneHne MarHUTHOW BOCIIPUUMYHBOCTH, C UCIIOJIb30BaHHEM (DYHKIIMH MArHUTHOTO TIOJIS,
3aBHUCALIEH OT TMOJIOKEHHs BO30YKIEHHs], BbIPR)KEHHOW BBIIIENPUBEICHHBIM YPaBHEHUEM, U
byHkuMM GopMHPOBaHUS N300PAKEHHSI, BBIPAKEHHOHN BBILICTIPUBECHHBIM YPAaBHEHHEM.

[0233]

B TpexmepHOM MpPOCTPaHCTBE X-KOOPAUHAT, Y-KOOPAUHAT U Z-KOOPAUHAT, BUPTYAIbHOE
NOJIOXKEHNE BO30YXKIEHUS MOXKET OBITh BBIPAXKEHO B BHUIE (X1, ¥, Z1). BupTyanbHoe nonoxeHne
3aMepa MOXKET OBbITh BBIPAXKEHO B BUIE (X2, Y, Z2). Z-KOOpANHATA TONOKeHus: KoHTypa (110, 210)
BO30YK/I€HHsI MOKET OBITh 3a7aHa paBHOI 0. zZ-KOOpAMHATA MOJOKEHHsS MAarHUTHOTO JaTYHKa
(130, 230) moxer ObITh 3amaHa paBHOH zo. Korma mnonokeHHWss 3amepa M TOJOXKEHUS
BO30Y KIEHHSI HAXOASITCS C MPOTUBOMOJIOKHBIX CTOPOH OT 00BbeKTa, (PYHKIHMS MATHUTHOTO TIOJIS,
3aBHUCSALIAS OT MOJIOKEHHsI BO30YKIEHHSI MOJKET OBbITh OINpe/eieHa B CISAYIOIIEM BHIE.

[0234]

[BRIpasKeHHe 50|
(D(xlr X2,¥:21, 22)

o 0o 0o

; . : Ry 2 4kylz —Jk yrlz
- f J’ J’a(kx1‘k?Cz’kY)elkXIX1+Ikx2x2+[kyyeJ o 7 i 7 zdkxi dez dky»

—00 —00 —CO0

a(kxllkxz'ky) = ezO kx22+ky2$(kx1:klekYJ zl = 0; 22 = 20)

[0235]
3nech, Pypbe-o00pa3 pe3yabTraTa 3aMepa BbIPaKaeTcs B CIACAYIOIIEM BHIE.

[BRIpasKeHHE 51

®(ky,, ky, ky, 21 = 0,2, = 2z,)

3nech, ki, ky1 1 kyo SBIAIOTCS BOJHOBBIMHU YHCJIAMH, COOTBETCTBYIOIIUMHU X, Y1 U Y2.
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DyHKIMs GOpMHUPOBAHUS N300pAKEHUST MOXKET OBbITh ONpeeNeHa B CISAYIOIIEM BHIE.
[0236]

[BbIpakeHue 52]
olx,y,z) = sz‘i;H]:x(D(xl'xZ’y’ Zy,23)
ZpZ1=Z

00 0 o

2,; 2 2, 2
- 1 ihy, g koo, X, iR ka Heytzy _kaz +hy“z
= _Lim I I Ia(kxl‘kxz'kY)e w1 X1 HRy X HIRy Y oy %1 dkx1dkx2 dky

Xy X=X

2272152 _o0 —00 —00

[0237]

Oto nmo3Bojsier ycrpoiicty (100, 200) s BuU3ya u3aluu paclpenesieHus: MarHUTHOU
BOCIIPUUMYHUBOCTH (HOPMHUPOBATh H300pa’ke€HHE, MPEACTABIAIOMEE C BBICOKOH TOYHOCTHIO
pacrpeneneHue MarHUTHOW BOCIIPUUMYHBOCTH, C UCIIOJIb30BaHHEM (DYHKIIMH MArHUTHOTO TIOJS,
3aBUCALIEH OT MOJOXEHHUsS BO30YXKIEHUS BbIPA)KEHHOW BBIIIECNPUBEICHHBIM YpaBHEHHEM, U
byHKIMK popMHPOBAHUS N300PAKEHHSI, BBIPAKEHHOH BBILICTIPUBEICHHBIM YPAaBHEHHEM.

[0238]

B TpexmepHOM MPOCTPAHCTBE X-KOOPAUHAT, Y-KOOPAUHAT U Z-KOOPAWHAT, BUPTYATbHOE
NOJIOXKEHNE BO30YXKIEHUSI MOXKET OBITh BBIPAXKEHO B BHIE (X1, ¥, Z1). BUpTyanbHoe monoxeHne
3aMepa MOXKET OBbITh BBIPAXKEHO B BHIE (X2, Y, Z2). Z-KOOPAMHATA MOJI0KeHust KoHTypa (110, 210)
BO30YKIeHUs MOXKET OBITh 3amaHa paBHOH 0. z-KOOpAMHATA TOJOXKEHUS MarHUTHOTO JaTYhKa
(130, 230) mosker ObITh 3amaHa paBHOW z). Korma monoskeHUsI 3amepa U IOJOXKCHHS
BO30Y’KIEHNUsI HAXOIATCS C OAHON M TOH k€ CTOPOHBI OT 00BeKTa, PYHKIMS MAarHUTHOTO IIOJIS,
3aBHCALIAS OT MOJIOKEHHST BO30YKIEHHUSI MOXKET OBITh OIpe/eNieHa B CIEAYIOIIEM BHIE.

[0239]

[BRIpasKeHue 53]
D(x1,%2, ¥, 21, 23)

© ® o™
; ; ; — (kg 2+k Zz—Jk 24k,%z
= f j j a(kx1‘kxz,ky)elkxlxj_‘*'lkxzxz-l-lkyye J X1 Yy 41 %2 y 42 dkx1 dkx2 dk}, )

—00 —00 —00

2., 2
aky, ki, ley) = €N Y Bk ke, k7 = 0,2, = 25)

[0240]
3nech, Pypbe-00pa3 pe3ybTaTa 3aMepa BbIPAKaeTCs B CIACAYIOLIEM BHIIE.

[BRIpasKEHHNE 54|
q)(kxlﬁkleky! 21 = O,Zz = Zo)

3nech, ki, ky1 n kyz SIBJIAFOTCSL BOJIHOBBIMU YHCJIAMH, COOTBETCTBYIOLIUMHU X, V1 U V2.
DyHKIMs GOpMHUPOBAHUS N300pAKEHUST MOXKET OBbITh ONpeeNeHa B CISAYIOIIEM BHIE.
[0241]

[BRIpaXKEHHE 55|



46

(P(xn J’;Z) = le;l’i}?=x CD(xl, X2, ¥V, 2, 22)
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[0242]

3to0 mosBossier ycrpoiictBy (100, 200) mis BH3yanu3anuu pacrpeneseHus MarHUTHON
BOCIIPUMMYHMBOCTH (pOpMHUpPOBaTh H300pa)kKeHUE, NPENCTABIAIONIEe C BBICOKOH TOYHOCTBHIO
pacrpenesieHie MarHUTHOW BOCIIPUUMYHBOCTH, C UCIIOJIb30BAHHEM (DYHKI[HM MAarHUTHOTO ITOJIS,
3aBHCSINEH OT TOJOKEHHs BO30OYKIEHHsI, BbIPAXKEHHOW BBIMIECTIPUBECHHBIM YPAaBHEHUEM, U
byHKIIH HOPMUPOBAHUS H300paKEHNsI, BhIPAKEHHOH BbILIETIPUBEAEHHBIM YPABHEHHEM.

[0243]

Hanpuwmep, Ha ocHOBaHUHU u300paxkeHus1, cxema (150) oOpaboTku MHPOPMALUU MOXKET
OIPEeNeNTh, CONEPKUTCS JIU B OObEKTE LieIeBOM 00BEKT 0OHAPYIKEHHSI, U, KOTIa OMpPeaessieTcs,
4YTO LeNeBOH OOBEeKT OOHApy»KeHUs CONEPKHUTCS B OOBEKTe, BBIBOAUT HH(GOPMALIHUIO,
YKa3bIBAOIIYI0 MECTOMOJOKEHHE LEeJIEBOro 00bekTa OOHAPYKEHHs MM OOBbEKTa Ha BHELIHHUH
tepmuHan (1000). 3to mo3sonsier ycrporcTBy (100, 200) nnst BU3yaiIM3aluu pacmpeaeeHus
MarHUTHOH BOCHPUUMYHBOCTH YBEAOMIISITH O MECTOIOJOXKEHNH KOHKPETHOTO LIEJIeBOro
o0bekTa OOHAPY)KEHUsI WJIM MECTOMOJIOKEHUH OOBEKTa, BKIIOYAIOINEro B ceds KOHKPETHBIN
LIeJIeBOH OOBEKT OOHAPYKEHUS.

[0244]

Bblme B HacTOsIILIEM TOKYMEHTE, Ha IPUMepe BAPUAHTOB OCYIIECTBIICHHUS OMUCAH aCIeKT
yCTpOiCTBa Uil BU3YaJIM3ALUH PACHPENEICHUs] MAarHUTHOW BOCHPUUMYHBOCTH, HO ACIEKTBI
yCcTpoiicTBa A/l BHU3YaNM3aLMU  PACHpPENENEeHHs MAarHUTHOH  BOCIIPUUMYUBOCTH — HE
OrpaHMYMBAIOTCS BAPHAHTAMU OCYINECTBJIECHUs. B BapmaHThl OCYIIECTBIEHUS MOXHO BHECTH
pasIMyYHbIE U3MEHEHHs, TOHATHBIE CIIEIMAINCTAM B JAaHHOH 00JIaCTH, U 3JIEMEHTBI B BAPHAHTAX
OCYLIECTBJIEHHST MOKHO CBOOOTHO 0ObenuHsATh. Hampumep, MPOLECC, BBIMOIHSIEMBbIi
KOHKPETHBIM 3JIEMEHTOM B BapUAHTE OCYIIECTBJECHHUS, MOJXKET BBIMIOJHATHCSA, B KAdyecTBE
AIbTEPHATHUBBI, APYTHM 3JieMeHTOM. Kpome TOro, mopsiZoK BBIMOJHEHHS MPOLIECCOB MOKHO
U3MEHSITh, U MPOLIECCHI MOKHO BBIMTOJHATD MaPajlIeIbHO.

[0245]

Criocob BH3yanH3alLuu pacrpefeseHus MArHUTHOH BOCIIPUUMYUBOCTH, BKJIOYAKOLINN B
ce0s1 Tarbl, BBIIOJHEMbIE JIEMEHTAMHU, BXOSIIMMU B COCTaB YCTPOIMCTBA sl BU3YyaIU3aL[HH
pacrnpeneneHuss MAarHUTHONH BOCTIPUMMYHBOCTH, MOYKET BBIMOJHSITHCS JIEOOBIM(0H) YCTPOHCTBOM
win cucremoii. Hampumep, dacth cmocoba MM BeCh CHOCOO BU3yaIHM3aLUH pacrpenesieHHs
MarHUTHON BOCIPUHUMYHBOCTH MOJKET BBITIONHATHCS KOMITBIOTEPOM, BKJIFOYAKOIIMM B ceOsl,
HanpuMep, MPOLECCOp, MAMATh M CXeMY BBOJA/BbIBO/A. B Takux ciiydasx, crmocod BU3yaIu3aluu
pacnpeneneHuss MArHUTHOH BOCHPUMMYHMBOCTH MOJKET BBIMOJNHATBCS MPOTPAMMOI st
HAa3HAYEHUs] KOMIBIOTEPY 3aJaHHs BBINOJHATH CIOCOO BH3YAJIU3ALMU  PaCIpeneseHus
MarHUTHON BOCTIPHMMYHUBOCTH, BBITOJHSIEMBIH KOMIIBIOTEPOM.

[0246]
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IIporpamma MokeT OBITH 3amucaHa Ha SHEPrOHE3aBUCHMOM KOMIIBIOTEPHO-UYHUTAEMbIM
HOCHUTeNIeM HH(POpMALHH.

[0247]

Kaxxaplil U3 371€MEHTOB YCTPOWCTBA Ul BU3YAJIN3ALUU PACIpeNeseHUus] MarHUTHOW
BOCIIPUMMYHBOCTH MOXET OBITh BBITIOJIHEH B (pOpMe CIEeLUaTU3UPOBAHHOHN ammapatrypel, B
¢dopme yHMBEpCAIBHOH ammapaTypbl, KOTOPask BBIIONHAET BBIIEYHOMSHYTYIO NMPOrpaMMy WM
YTO-TO MOAOOHOE, MK JIF0O0i KOMOMHALMY BhIlIenepedncieHHoro. Hanpumep, yHuBepcanbHast
ammaparypa MOXeT ObITh BBINOJIHEHA B ()OpMe MaMsiTH, Ha KOTOPOW 3amicaHa Mporpamma, u
YHHBEPCAJIBHOTO TPOLECCOPa, KOTOPBIH CYMTHIBAET MPOrPaMMy M3 MaMSTH M BBIIOJHSET
nporpammy. IIpu 3TOM, mamsiTh MOXET ObITh MOJYNPOBOJHHUKOBOH MAMSTBIO WM JKECTKUM
IUCKOM, M YHHUBEPCAJBHBII MPOLECCOP MOXKET ObITh IeHTpajbHbIM mnpoueccopoM (CPU) wmmm
YeM-TO NIOAOOHBIM.

[0248]

Crienanu3upoBaHHasl anmaparypa MOXET OBITb BBINOJHEHA B (GOpMe NaMATH H
CHEeLUATM3UPOBAHHOTO MPOLIECCOPa WIIH 4ero-To nofgodHoro. Hanpumep, crniermann3npoBaHHBIN
IPOIIECCOP MOXKET Oo0paInaTbCsi K MaMATH JUIS 3alUCH JAaHHBIX HM3MEPEHUH W BBINOIHATH
BBILIEOMUCAHHBIA CMIOCO0 BU3YAIH3ALMH PACTIPEACICHUS MATHUTHONH BOCIIPUUMYHUBOCTH.

[0249]

Kaxxnplii U3 31€MEHTOB YCTPOWCTBA [IJIsl BH3YAIM3aLUM PACTPENeNeHUs MarHUTHOM
BOCTIPUUMYHBOCTH MOJKET OBITh 3JIEKTPHUECKONW CXEMOH. OJEKTPUYECKHE CXEMbl MOTYT
COBMECTHO (pOPMHPOBATH €IUHYIO JJIEKTPUUECKYIO CXEMY U, B KaueCTBE aJbTEPHATHUBBI, MOTYT
(bopMHpPOBaTh OTHENbHBIE 3JEKTPUYECKHE CXeMbl. JIaHHbBIE JJIEKTPHUECKHE CXEMbI MOTYT
COOTBETCTBOBATh CIELMATN3UPOBAHHON amnmaparype Wi YHUBEPCAIbHON anmaparypa, Kotopas
BBINOJIHSIET, HATIPUMED, BBILIEYIIOMSIHYTYIO IIPOrPaMMy.

[0250]

YCTpoHCTBO sl BU3yaAU3aLUK PACTIPENECHHsT MATHUTHON BOCIIPUMMYHBOCTH MOYKHO
TAaK)Ke ONMUCaTh KaK YCTPOMCTBO i (OPMHPOBAHUS H300pakeHUs. Y CTPOWCTBO ISt
BU3YAJTU3AL[UN PACTpPENeNeHUsT MAarHUTHOW BOCHPUUMYHUBOCTH MOXKET OBITh YCTPOHCTBOM
KOHTPOJIsT OE30MacHOCTH, TAaKMM Kak CKaHep Tejla, U MOXKEeT ObITh BKIIOYEHO B COCTaB
YCTPOWCTBA KOHTPOJIsSI Oe30macHOCTH. XOTsI BBILIE NMPUBEACH NMPUMEP CKaHepa Teja, MPUMEpb
NPUMEHEHUs] He OrpPaHWYeHbl JAaHHbIM NPUMEPOM. YCTPOWCTBO Ui  BU3yaJTU3ALUH
pacripeneneHusi MarHMUTHOW BOCTIPHMMYHBOCTH MOJKHO TPHMEHSATh Ul TECTHPOBAHUS
3JIEKTPUUECKUX CXEM HIIM JJIsl TECTHPOBAHUS apMHUPOBAHHBIX KOHCTPYKLHH. YCTPOHCTBO s
BU3YAJM3aL[MH PACTIPENENIEHNUs] MAarHUTHOW BOCIPHMMYHBOCTH MOJKHO TaKXe NPUMEHSTH B
MEIUIIUHCKON IUAarHOCTHKE, KOT/Ia TeJIO YeJloBeKa 00CIenyOT ¢ UCIOIb30BAaHINEM KOHTPACTHOTO
BEIIIECTBA, COAEPIKALIEr0 MATHUTHBIA MaTepHall.

[0251]

XoTsl, IPUMEPOM B BBIIICTIPUBEEHHOM OITMCAHUU SIBJISIETCS MAarHUTHOE IIOJIe, WU
HACTOSIIIET0 N300peTeHNs] MPUMEHUMBI B JIFOOOH 00IacTH, KOTOpask yIOBJIETBOPSIET YPABHEHHIO

Hannaca, OTHOCAIIETOCA K MHOFOHy‘leBOfI 3aa4€ B CTATHUYCCKOM HJIM KBa3UCTATHYCCKOM IIOJIC.



48

KBasucraruueckoe rmosne MOXeT ObITb, MO CYIIECTBY, CTaTUYECKHM IIOJIEM, HampuMep,
3JIEKTPOMarHUuTHbIM nosieM ¢ 4dactoro 100 xI'm wnm Huxke, KOTOPOE€ MOXKHO CUHMTATh HE
MMEIOIUM BOJHOBBIX CBOMCTB. B HacTHOCTH, BMECTO MAarHUTHOTO IOJISI MOXXHO HCIOJb30BaTh
3JIEKTPUUECKOE TOJIE, TEMITEPATYPHOE TIOJI€ UJIH TOJIE TABJIECHUS.

[0252]

CnenoBarenbHO, BBIIEONMCAHHOE YCTPOMCTBO MJIsi BU3YANU3ALMU  paclpeeeHus
MarHUTHOM BOCHPUMMYMBOCTM MOXKHO OIIMCAaTh KaK YCTPOMCTBO il  BU3yaJIU3aLUU
pacripeneneHusi OTKJIMKA Ha BHeIIHee moje. Hampumep, yCTPOWCTBO Ui BH3yaJHU3aLUU
pacripenenieHusi OTKJIMKA Ha BHeIIHee mosie (GopMHUpPyeT HU300paKeHHe, NPEACTaBISIoNee
pacripeneneHue OTKJIMKOB Ha BHEIIHEE IOJIe, KOTOPOE SIBJIIETCS] paclpeesIeHueM OTKJIMKOB Ha
BHEIHEEe IOJie. BBIIIEONUCAHHBI MAarHUTHBIA JATYUK MOXET OBITh HaTYMKOM, KOTOPBIH
3aMepsieT HANpsSDKEHHOCTh TOJsl. BMECTO  HampsKeHHOCTH MAarHHTHOTO — TOJIE  MOYKHO
UCTIONIB30BATh HAIMPSDKEHHOCTH MoJisl. PYHKIMIO MATHUTHOTO TIOJISA, 3aBUCSINYIO OT IOJIOKEHHUS
BO30Y)KIEHHsI, MOXKHO TAaK)X€ BBIPAKATh KaK (YHKIHMIO TOJS, 3aBUCSINYIO OT TOJOXKEHUS
BO30YKICHHUSI.

[0253]

WHaue roBOpsi, KMarHUTHOE IIOJI€» B BBILIETIPUBEICHHOM OMHUCAHUH MOKHO 3aMEHHTb
IPOCTO KIOJIEM», M «PacHpeneNieHne MArHUTHOH BOCTIPHHMYHBOCTH» MOXKHO 3aMEHUTH
«pacrpenielleHneM OTKJIMKa Ha BHeIIHee mnoje». Hampumep, KOHTyp BO30OyKIOEHHsS CO3HaeT
NEPBYIO COCTABIISIOIIYIO MOJISI M3 MHOXKECTBA MOJIOKEHUH BO30y:kneHus. [lepBast cocrassromas
NOJIs1 HABOAUT BTOPYIO COCTABJSIOIIYIO MOJSI OT oObekra. JlaTumk u3MepsieT HaNpsDKeHHOCTD
OJIs1, BKJIFOUAIOIIYIO B C€0sl BTOPYIO COCTABISIOLIYIO TMOJI B KAXIOM U3 IOJIOKEHHH 3amepa.
Cxema oOpa®oTku MHpOpPMALMM MOJyHYaeT pe3ysbTaT 3amepa HANpsSDKEHHOCTH U (HOpMHpYeT
nu300pakeHne, MPEACTaBISIOINee paclpeneseHne OTKJIMKAa Ha BHEIIHee I0Jieé B 30HE,
BKJIFOHAKOLIEH B ce0si BHYTPEHHIO 00J1aCTh O0BEKTA, 1O Pe3yJIbTaTy 3aMepa.

[0254]

B Takux cnyuasx, cxema o0OpaOOTKM WH(POPMALUU BBIYUCIACT (PYHKLUIO TOJIS,
3aBHUCALIYIO OT MOJIOKEHHsI BO3OYKICHUS, TIPH UCIIOIb30BAHUH Pe3yJIbTaTa 3aMepa B Ka4eCTBE
IPAaHUYHOTO YCJIOBHUS, M BbIUUCIHACT (PyHKUMIO (OPMUPOBAHMUA H300pAKEHHsI HAa OCHOBE
(YHKIMHU TOJISI, 3aBUCAIIEH OT MOJOKEHUsT BO30YKIeHHs. 3aTeM cxema 00padoTKu HHPpOpMAaLUU
dbopMupyeT n3odOpaskeHue Ha OCHOBE (QYHKUIUU (POPMHUPOBAHUS M300paKeHUsI. ITO MO3BOJISIET
YCTPOHCTBY MUl BU3yaJM3allMM PACIpeleeHus] OTKJIMKAa Ha BHEIIHee moyie (OopMHPOBATH
n300pakeHne, MPEACTABISIOIEee C BBICOKOH TOYHOCTBIO PaCIpeesieHHe OTKIMKAa Ha BHEIIHee
ToJie B 30HE, BKIIIOUAIOIIEH B ce0s1 BHYTPEHHIOK 001aCTh OOBbEKTa.

[[IpombliieHHast IPUMEHUMOCTB |

[0255]

OnuH acmekT HaCTOSINEero M300peTeHHs IOJIe3e€H JUIs YCTPOHCTB UIA BH3YaIM3aLUU
MAarHUTHOH  BOCIPUUMYHUBOCTH, KOTOpblE (DOPMUPYIOT HM300pa)keHUs, IOKA3bIBAIOIIUE
pacripenieNieHue MarHUTHOH  BOCIPUMMYMBOCTH, M TNPUMEHHUM K YCTpOHCTBaM s

AUArHOoCTUPOBAHUA MAIrHUTHOTI'O IMOJIsI, KOHTPOJIIO JJICKTPOHHBIX KOMIIOHEHTOB, CeﬁCMquCKOMy
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KOHTPOJIIO apMUPOBAHHBIX KOHCTPYKLIMM, MEJULUHCKON AMAarHOCTUKE M CHCTEMaM IPOBEPKU
0e30macHOCTH.

[[Tepeuenb 000O3HAUECHMIA]

[0256]

100, 200 ycTpoicTBO [JIs1 BU3yadU3aluU PAaCHpeaeNeHuss MarHUTHOM BOCIIPUUMYHBOCTH
(YCTpOMICTBO A1 BU3yajlu3aluu PaclpeneaeHys OTKINKA Ha BHELIHEe MOJe)

110, 210 koHTYp BO3OYKAEHUSA

120 mpuBOA KOHTYpa BO3OYKIACHUS

130, 230 MarHuTHBIN JATYUK (JATIHK)

140 mpuBOA MarHUTHOTO AAaTYMKA (MMPUBOJ AATUUKA)

150 cxema obpaboTku nHPOPMALTHH

160 gucnuneit

170 cron nns obpasua

220 onopHasi KOHCTPYKLUSI KOHTYPOB BO30Y KIEHHS

231 msArkuii cinou

232 TyHHENBHBIN CIIOU

233 cnotii ¢ PIN-niepexonom (cioit ¢pukcanny HarpapieHHss HAMarHHI€HHOCTH)

240 onopHast KOHCTPYKLUsI MArHUTHOTO AaTYHKA (ONOPHAst KOHCTPYKLMS 1aTYUKA)

300, 400, 500, 600, 700, 800 ckanep Tena

310 koMOMHUpPOBaHHAS CXEeMa

900 cucrema nMpoBepKH OE30MaCHOCTH

910 ananu3aTop ra3oasHOro XMUMHUYECKOrO areHTa

920 TpyOa

1000 BHeMIHMI TEpMHUHAI
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®OPMYJIA U3OBPETEHUA

1. YeTponcTBO U1 BU3yaIU3aLUuu PACIpEenesieHns] OTKJIMKA HA BHELIHEE MOJIe, KOTOPOe
dopmupyer uzoOpakeHHe, MPENCTABISIOLICE paclpefesieHne OTKJIMKA Ha BHEIIHee IOJe,
KOTOpOE SIBJISIETCSl PACIpelesieHueM OTKJIMKOB Ha BHELIHEE IOoJie, MPU 5TOM YCTPOWCTBO JUIS
BU3YAIM3ALUH PACIPEeNIeHHs] OTKIMKA Ha BHELIIHEE I10JIe CONEPIKHT:

KOHTYpP BO30Y)KIEHHS, KOTOPBII CO3/1aeT MEPBYI0 COCTABISIOIIYIO TOJIST U3 KaXIOrO U3
NOJIOKEHUH BO30YXKIEHMs, 3aJaHHBIX CHAapYy>KH OOBEKTa B BHUJE IOJIOKEHUH OTHOCHTEIBHO
00BEKTA;

JaT4YUK, KOTOPBIN 3aMepsieT, B KaXKIOM U3 MOJOKEHHWH 3amepa, 3aJaHHBIX CHApYKU
oObekTa B BHJE MOJOXKEHHI OTHOCUTEIHHO OOBEKTa, HAIMPSIKEHHOCTh MOJIS, COAEPIKALIEro
BTOPYIO COCTABJISFOIIYIO TIOJIsl, CO3AaHHYIO OOBEKTOM MOA BIHMSHHEM MEPBOW COCTABJISIIOLICH
noJjiss, 4TOOBl 3aMEPUTh HAMPSIKEHHOCTh MOJsI B MOJOXKEHHSX 3amepa Uil KaKIOro Hu3
NIOJIOXKEHUH BO3OYKIACHUS; U

cxeMmy 00paboTku MH(pOpMALMK, KOTOpAsl MOJy4aeT Pe3ysbTaT 3aMepa HANpsKEHHOCTU
noJsis u popMupyeT n3o0paXkeHue, MPeACTaBISIOIIee pacnpeae/ieHle OTKJIMKA Ha BHELIHEe MoJe
B 30HE, BKJIOYAKOIIeH B ceOs BHYTPEHHIOK 00JIacTh 0OBEKTa, HA OCHOBE pe3yJibTaTa 3amepa,
npuYemM

cxema 0bpaboTku nHpOpMATHH:

BBIYUCIIACT (DYHKLUMIO TIOJS, 3aBUCALIYIO OT TMOJIOXKEHUS BO30YKIOEHHs, KOTOpas
NPUHUMAET BHPTYAJIbHOE MOJIOXKEHHE BO3OYKIEHHs M BHPTyaJbHOE MOJOXKEHHE 3amepa B
Ka4eCTBEe BXOJAHBIX JAHHbIX U BBIBOJUT HAMPSDKEHHOCTh MOJNS B BUPTYAJbHOM MOJOKEHHH
3amMepa, MU UCIIOIb30BAHUH PE3yJIbTaTa 3aMepa B Ka4eCTBE MPAHUYHOTO YCIIOBUS,

BBIMUCIACT (QYHKUUIO (OpMHUPOBaHMsS H300pakeHHs, KOTOpas NPHHUMAET LENeBOe
NoJoXKeHHe (OPMUPOBAHUS HM300pa’ke€HHsT B KAuecTBE BXOAHBIX MHAHHBIX U BBIBOIUT
UHTEHCUBHOCTh M300pa)KEHUs] B LIEJIEBOM IOJOKEHHH (OPMHUPOBAHUS H300pakeHHs, H
OTpezeNsieTCsl Ha OCHOBE HAMPSUKEHHOCTH, BBIBENEHHON 13 (DYHKIMU MOJISI, 3aBUCSIIEH OT
NOJIOKEeHHsT BO3OYXKIEHHs, B OTBET Ha BBOJ LEJIEBOrO MOJOXKEHUs (HOPMHUPOBAHHMS
n300pakeHusi, B popMe BUPTYAIBHOIO MOJIOKEHHsT BO3OYKIAEHHUSI U BUPTYAIBHOTO TOJIOKEHHS
3amMepa, B QYHKIIHUIO MOJISI, 3aBUCSIIIYIO OT MOJIOKEHUST BO3OYKICHHUS; 1

dopmupyet n3odpaxkerne Ha OCHOBE (pyHKLMHN (POpMUPOBAHUS H300pAKEHUSI.

2. YCTpOKHCTBO /sl BU3YaIM3aLlK PaclpeieeHus] OTKIMKA Ha BHEIIHee moJjie mo m. 1, B
KOTOPOM

cxemMa 00paOoTkM WH(pOPMALMU BBMHUCISAET, KaK (YHKIHMIO TIOJIS, 3aBHCALIYIO OT
NOJIOKEHHsT BO3OYKACHUs], peleHue ypaBHeHus Jlariaca, KOTOPOMY YIOBJIETBOPSiET (PYHKIIHS
NOJIsA, 3aBHCAINAS OT MMOJOXKEHHUs BO30Y)KIEHHUS, C HCIOJb30BAaHHEM pe3yjbTaTa 3amepa B
Ka4eCTBe IPAHUYHOTO YCIIOBHSL.

3. YcrpoiicTBO sl BU3yasiU3alMy pachpesiesieHus] OTKIMKA Ha BHEIIHee Imojie mo m. |
WU 2, B KOTOPOM

cxemMa o00paboTku wuHGpOpMALMKM  BBIYHCISAET, Kak (QYHKOMIO  (OPMHPOBAHUS

n300pakeHus, IpeaeIbHOe 3HaUeHe (PYHKLMU TOJIs, 3aBUCSIIEH OT MOJIOKEHUST BO30YKIEeHUs,
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MOCPEACTBOM  OTepaluu  B3sITHS mpeaesa (YHKIUU TIOJIsA, 3aBUCSIIEH OT IOJOXKCHHS
BO30Y’KIEHHs, KOTOpasi OPUEHTHUPYET BUPTYaJIbHOE MOJOXKEHHE BO3OYKIEHHS U BUPTYAJIbHOE
NIOJIOXKEHNE 3aMepa, BBEACHHBIE B (DYHKIMIO MOJISL, 3aBUCALIYIO OT IMOJIOKEHUs] BO30YKISHUs, Ha
LIeJIeBOE MOJIOXKEeHNE (POPMHUPOBAHUS N300PAKEHMIS.

4. YcTpoHCTBO [ BU3yaIM3alMM pACHpeNeNeHHus OTKIMKA Ha BHEIIHee IoJie I10
moOomy u3 mm. 1-3, B KoTopoM

TIOJIOJKEHHST BO3OYKIEHHS 3a1al0TCS B TIEPBOIT IIOCKOCTH, U

MIOJIOKEHHUST 3aMepa 3aJaloTCs BO BTOPOH IJIOCKOCTH, KOTOpas COBIQJaeT C IepBOM
IUIOCKOCTBIO MJIU OTJINYAETCS OT Hee.

5. VYCTpoWCTBO 1Jisi BU3yajlu3alUM PACOpPENENICHUs] OTKJIMKAa Ha BHELIHEE TMOJie IO
mobomy u3 mm. 1-4, B KOTOpoM

MOJIOXKEHUST 3aMepa PAacIoNIaraloTCsl C MEePBOHW CTOPOHBI OT OOBEKTAa, M TOJOKECHHUS
BO30YKIEHUST HAXOIATCS CO BTOPOH, MPOTHBOIOJIOKHON CTOPOHBI OT OOBEKTA.

6. YCTpPONCTBO MU BU3YyaJIW3aLUM pPACHPEACNCHUsS OTKJIMKA HAa BHELIHEE MOJie IO
mobomy u3 . 1-4, B KoTopom

MOJIOXKEHUST 3aMepa M TMOJIOKEHHsI BO30YKIEHHs PacIioNararoTcsl MO OAHY CTOPOHY OT
o0BeKTa.

7. YCTpOWCTBO AJisi BU3yaJIU3allMM PAaCHpeAesieHUs] OTKJIMKA Ha BHEIIHEE IoJIe MO
mobomy u3 mm. 1-6, B KoTopom

KOHTYp BO30Y KIEHHsI CO371a€T NMEPBYIO COCTABJISIOLIYIO MOJIS U3 KAKAOTO U3 MOJOXKEHUH
BO30YKIEHUS TOCPEICTBOM MEPEMELEHHSI B KaXK10€ U3 MOJIOKEHUH BO3OY KISHUS, U

AATYUK U3MEPACT HAIIPSP)KCHHOCTD IMOJII B KAaXXIOM U3 MOJI0KEHUH 3aMepa nocpeacTBOM
NepeMeLIeHNs] B KaK10€ U3 MOJIOKEHUH 3aMepa.

8. YcrpoiicTBO 1y BU3yalM3alUU paclpenesieHUuss OTKJIMKA Ha BHEIIHEE I0JIe 10
moOomy u3 m. 1-6, B KoTopoM

KOHTYp BO30YKICHHS COIEPKUT MHOMKECTBO KOHTYPOB BO30YKIEHHSI, PACTIONOKEHHBIX B
TIOJIOXKEHUSX BO30OYKIEHUS, U

AATYUK COOCPKUT MHOXKECTBO JATUYHUKOB, PACIIOJIOKECHHBIX B ITOJIOXKEHUAX 3aMeEpa.

9. YCTpoHCTBO AJsl BU3yalM3alUuM pacipeAeseHrst OTKJIMKA Ha BHELIHEee MoJie Mo 1. 8, B
KOTOPOM

MHOYECTBO KOHTYPOB BO30YKICHHS PACIIONAraeTcs B MEPBOH IIIOCKOCTH, H

MHOKECTBO JAaTUYMKOB pacrojaraercs BO BTOPOH IUIOCKOCTH, KOTOpas COBIAJAaeT C
NEePBOH MJIOCKOCTBIO WJIM OTJIMYAETCS OT Hee.

10. YcTpoiicTBO Al BU3YIM3ALMHU PACTIPEAEIICHUS OTKJIMKA Ha BHEIIHEE MOJie 1o 1. 8, B
KOTOpOM

MHOYKECTBO KOHTYPOB BO30YKIEHHSI PaCIIONaraeTcsi Ha NePBOH MPSIMOH, U

MHOKECTBO JaTUYUKOB PaCMoJiaraeTcs Ha BTOPOM MPsIMOM, KOTOpasi COBNAAAET C MEPBOMU
MPsIMOM WJIM OTJIMYAETCS OT Hee.

11. YcTponcTBO ANs BU3yalU3aUMU PaACHpenesieHUsl OTKJIMKA Ha BHELIHEE IMOJe IO

mobomy u3 mm. 1-6, B KoTopom
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0OBEKT ABUTAETCH,

KOHTYp BO30Y KIEHHSI CO37aeT MEPBYIO COCTABIIAIOIIYIO MOJIS U3 KAYKAOTO U3 MOJOXKEHUH
BO30YKI€HUs, 33JaHHBIX OTHOCUTENIBHO O0BEKTa, KOTOPBIM JBUTAeTCs, MOCPENCTBOM CO3/1aHUS
NEepBOH COCTABJISIIOIIEH MMOJIA U3 MPENBAPUTENIbHO 33[JaHHOTO IMOJIOXKEHHsS B Pa3Hble MOMEHTHI
BPEMEHHU, U

JATYUK U3MEpsieT HANpPsDKEHHOCTh MOJS B Ka)XXKAOM M3 IMOJIOKEHUIN 3aMepa, 3aJaHHBIX
OTHOCHUTEJBHO OOBEKTa, KOTOPBIH JABUrAETCs, MOCPEICTBOM M3MEPEHUs] HANPSKEHHOCTH TIOJIS B
MPeIBAPUTENBHO 3a1aHHOM IOJIOKEHUH B Pa3Hble MOMEHTBI BPEMEHHU.

12. YcrpoiicTBO Ansl BU3yalU3alMU paclpenesieHus] OTKJIMKAa Ha BHEILIHEE IMoJie IO
mobomy u3 mm. 1-11, B koTOpom

KOHTYp BO30YKIACHHS 3aKJIIOYECH B IEPBYIO CTEHKY, U

JaTYMK 3aKJIOUYEH BO BTOPYIO CTEHKY, KOTOpas SIBJISETCs TOH JKe, UTO U IepBasi CTeHKa,
WM OTIINYAETCs OT Hee.

13. YcrpoiicTBO ANs BU3yalU3alUU pPaclpenesieHds] OTKJIMKAa Ha BHELIHEE MOJe IO
mobomy u3 mm. 1-11, B koTopom

KOHTYp BO30OY>KACHHS U IATYHK 3aKJIFOUYECHBI B MOJY.

14. YcTpoicTBO ANs BU3yalW3aLHUU pPacHpeneseHrss OTKJIMKA Ha BHELIHEE IMOJie MO
mobomy u3 . 1-11, B koTopom

KOHTYp BO30Y>KASHHS 3aKJIFOYEH B IEPBYIO CTONKY, U

JATYUK 3aKJII0YEH BO BTOPYIO CTOMKY, KOTOpas sIBJISIETCS] TOU K€, YTO U NepBasi CTOMKA,
WIH OTJINYAETCs OT Hee.

15. YcTpoicTBO At BUYAIM3ALMHU PACIIPEAEIICHUS OTKJIMKA HA BHEILIHEE MOJIe 10 1. 5, B
KOTOPOM

B TPEXMEPHOM IPOCTPAHCTBE X-KOOPAMHAT, Y-KOOPAUHAT U Z-KOOPAUHAT, BUPTYaJIbHOE
NOJIOKEHHE BO30YXKIeHHs BbIpakaeTcst B Buae (Y, Z)), BUPTyaJbHOE IOJIOKEHHE 3amepa
BbIPAKAETCS B BUIE (X, Y2, Z2), Z-KOOPAHMHATA IMOJIOKEHHsI KOHTypa BO3OYXKAECHHUS 3a7aeTCsl
paBHOM ), U Z-KOOpAMHATA MOJOKEHHS NaTUNKA 3a/1a€TCs PaBHOM 7,

(YHKLMS TOJIsI, 3aBHUCAIIAST OT MOJIOKEHUST BO30YKIEHUsI, OTIPENEISIEeTCS B BHIE:

[BRIpasKEeHHE 1]
DX, Y1, Y2, 21, Z2)

[5.¢] co co
. . . Ky, 2 — ‘k 24k, 2z
= f j f a(kx: kl’1' kyz)ethx+lky1)’1+1ky2yze ¥4l x Yz “2 dkx dkyl dkyz ,

—00 —00 —CO

a(ka k_]ﬁ: ky;:) = ezo kx2+ky22(5(kx'ky1' kJ’z’zl = 0’ 22 = zﬂ)

dDypbe-o0pas pe3ynbraTa 3amMepa BhIPAXKAETCs B BUJIE!
[BRIpAsKEHHE 2|
CT)(kx, k

yl,kyz,Zl == O’ZZ == Zo)

rae ky, kyi 1 kyo SIBISIOTCS BOTHOBBIMU YHCIAMH, COOTBETCTBYIOIUMU X, Yi H Y2, U

byHKUIMsA GOopMHPOBAHUS N300PAKEHUS ONPENENAETCS B BUTE:
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[BRIpasKEHHE 3 |
(p(xl Y, Z) = v I_J)i)I’TI:y cb(xl J’1.3’2'Z1122)
Z 1

Z;-2,=2Z

o oo oo

. : ; ; Ry Zi— |k 24k, 22
L R T

270152 o —0 —0

16. YcrpoiicTBO i BU3yalnu3ali pacipeneeHus OTKINKA Ha BHEIIHee ToJie T 1. 6, B
KOTOPOM

B TPEXMEPHOM IIPOCTPAHCTBE X-KOOPAHUHAT, Y-KOOPAWHAT U Z-KOOPAUHAT, BUPTYaJIbHOE
NOJIOXKeHUEe BO3OY)KAEHMs BbIpakaeTcst B BHIE (Y;, Zj), BUPTyaJbHOE TIOJIOKEHHE 3amepa
BbIpakaeTcss B BHIE (X, Va2, Z2), Z-KOOPAUHATA TMOJIOKEHHS KOHTYpa BO3OYKIEHUsS 3a0aeTCsl
paBHO# (), U Z-KOOpPJAWHATA TIOJIOKEHUS JaTUUKA 3a0a€TCsl PAaBHOU Z,

q)YHKLII/ISI OJIsA, 3aBUCAIIAA OT IMOJIOKECHUA B036Y)KI[6HI/I$I, OMNpPEACIIACTCA B BUAC!

[BRIpaKEHHE 4]
':D(xr Y1, ¥2, 24, ZZ)

oo co co
; ; ; —ky 21— fk 21k, 22
= f j [ a(kx' kyl,kyz)elkxX+tky1y1+tky2yze ¥141 x Y2 “2 dkx dkyl dkyz ,

—C0 —00 —00

a(kx: k}’ﬂ ky'z) = ezo kx2+ky22q_)(kx'kyl' kyz’zl = 0’ 2= ZO)

dypbe-o6pas pe3yibTaTa 3aMepa BbIPAXKAeTCs B BUIE:

[BRIpaXKEHHE 5 |
CD(kX'kyl'kyz'Zl - 0, Zz - Zo)

rae ky, ky1 1 Ko SIBIIAIOTCS BOTHOBBIMH YHCJIAMU, COOTBETCTBYIOIUMU X, Y| U Y2, U
byHKIHST hOpMHUPOBAHHS H300paKEHNs ONPEEIIIETCS B BUIE:

[BBIpasKeHHe 6]
@(y,z) = Lim ®(x,y1,y221,2)
22V1=Y

7,2, =Z

o oo oo

_ s ko ko k. )etkextiky yit+iky, v "kyizl'dk"ZJ’kyzzzz dk, dk, dk
=y, L0, a(ky ky, ky,)e i 2ite x50y By

27017 o —0 —00

17. YCcTpoicTBO A1l BUSYAIM3ALMHU PACTIPEACIICHUS OTKJIMKA Ha BHEIIHEE MOJIie 10 1. 5, B
KOTOpOM

B TPEXMEPHOM IMPOCTPAHCTBE X-KOOPAUHAT, Y-KOOPAUHAT U Z-KOOPAUHAT, BUPTYAJbHOE
MOJIO’KeHHE BO30YKIEHHUS] BBIpasKaeTcsi B BUAe (X, Y, Zi), BUPTyaJIbHOE IOJIOKEHHE 3aMepa
BbIpaxkaercss B Buae (X2, Y, Z2), Z-KOOPIWHATA IOJIOKEHHsSI KOHTypa BO30OYKIEHUS 3aaeTcs
paBHOM 0, U Z-KOOpPAMHATA MMOJOKEHUS NaTUHKa 3a/1a€TCsl PaBHOU Zo,

(YHKIUS TIOJIsI, 3aBUCSIIAST OT MOJIOXKEHHSI BO3OYKIIEHUSI, OTPEAEIISIeTCs] B BUJIE:

[BRIpasKEHHE 7|
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(D(xlt X2, Y221, ZZ)

W 00 0
i ; i fxy 2 Hkyz —Jk 2k,
= f f f a(kx1’kxz'ky)elkxlxj_'l'lkxzxz-'-lkyye\j x1 y “1 x2 y “2 dkx1 dkxz dky ,

—00 —00 —0O

a(kxl,kxz,ky) = ezo\]kxzz+ky25(kxl,kx2’ky,zl =0z, = ZO)

dypbe-00pa3 pesysnbTaTa 3aMmepa BbIPaXKaeTcsi B BUAE:

[BBIpaKeHHe 8]
E)(kxl, k?(z’ky‘ Zl - O,ZZ - Zo)

rae kyi, kyo 1 ky SIBISFOTCS. BOTHOBBIMU YHCIIAMH, COOTBETCTBYIOIUMU X1, X U Y, U
byHKIUs POPMUPOBAHUS U300PAKEHUST ONPEIENSIETCS B BUME:

[BRIpasKEHHE 9]
(P(x.y' z) = le_"i’ng cb(lele y'ZLZZ)
Z,—Z, =2

oo e} co

; ; ; ky 2+kylzy— |, P4k, 2

_ : iRy, Xq Hiko, X5 iR,V Jxl y “1 J x2 y “2
xZ]'—Jbl?EP=x f f fa(kxi‘kx?ky)e ! 2 e dkx1 dkxz dky

272152 T v —oto

18. YcTpoiicTBO A1l BU3YAIM3ALMHU PACTIPEAEIICHUS OTKJIMKA Ha BHEIIHEE MOJie 10 1. 6, B
KOTOpOM

B TPEXMEPHOM IMPOCTPAHCTBE X-KOOPAUHAT, Y-KOOPIAUHAT U Z-KOOPAUHAT, BUPTYAJIbHOE
MOJIO’KeHHE BO30YKIEHUS] BBIPAKAeTcsi B BUAE (X1, Y, Z1), BUPTyaJbHOE IOJIOKEHHE 3aMepa
BbIpaXKaeTcst B BUAE (X2, Y, Z2), Z-KOOPIHUHATA IOJOXKEHHSI KOHTypa BO3OYKIEHHUs 3a0aeTcs
paBHOMU 0, U Z-KOOpPAMHATA MMOJIOXKEHUS NaTUHUKa 3a/1a€TCsl PAaBHOM Zo,

(YHKLMS TOJIsI, 3aBUCSAIIAST OT TOJIOKEHUST BO30OYKIEHHSI, OTIPENENSIeTCS B BUIE:

[BBIpakeHue 10]
tI)(xlr X2, ¥, Z1, 22)

(=] co co
; ; : — |ky 2 4ky22 —J.rc 24k,%2
= f f fa(kxl'kxz’ky)elkx1X1+lkx2xZ+lkyye Jxl Yy “1 X2 ¥ dexl dkxz dky,

—00 —00 —00

a(kxl, kxz, ky) _ ezo ’kx22+kych>(kxl,kx2:ky' z, = 0, Z; = ZO)

dypbe-oOpas pe3yibTaTa 3aMepa BbIpaXKaeTcs B BULE:

[BRIpaKeHHne 11]
CD(kxll kxz,ky, Zl - 0, 22 - Zo)

rae kyi. kyo u ky SBISIOTCS] BOMTHOBBIMHU YHCIIAMH, COOTBETCTBYIOIUMH X1, X2 U Y, U
byHkums popmMupoBaHU U300PAKEHHSI OTIIPENEISIETCS B BHIE!

[BRIpasKeHHE 12]
(p(xl )’;Z) = x Lim ¢)(x1!x2iy1 zerZ)

27X =X
Z,-2,=Z
®w ©»

: : : — {ky, 24k lzy— Ky, 24k, 22
i iRy X1+iky, Xo+ikyy J X1 ¥ 41 J X2 y 42
2].1xm1 " f J Ia(kxl,kxz,ky)e *1 %2 yre dky, dky, dk,

T x
z

27212 _o0 —00 —00
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19. YcrpoicTBO ANs BU3yalu3aLMUU PaCHpenesieHUus] OTKJIMKA Ha BHELIHEE MOJe IO
mobomy u3 mm. 1-18, B koTopom

cxema 006paboTku HH(POPMAIIH ONPENeseT, COAEPKUTCS JT B 00BEKTe LEJIeBOH OOBbEKT
oOHapy>keHHsI, HA OCHOBAaHHMU M300pa)KeHUs], M, KOTAA OMPENeNsieTcs, 4TO OOBEKT BKIOYAET B
ce0s1 1eneBoil 00beKT OOHAPYKEHUsI, BBIBOAUT MHPOPMALHIO, YKA3bIBAIOIIYI MECTOIOIOKEHHNE
11eJIeBOro 00bekTa OOHApyKeHNs MM 00BbEeKTa Ha BHELIHUI TepMUHAI.

20. Cnoco0 BH3yaiu3alMM paclpelesieHus OTKIMKAa Ha BHENIHee Ioyie IS
(bopmupoBaHHs M300paKeHUs, MPEACTABISIIOIIErO paclpeneieHne OTKJIMKA Ha BHELIHEe IOJie,
KOTOpOE SIBJSIETCS paclpeNeieHHeM OTKJIMKOB Ha BHEIIHee II0Jie, NPU STOM CIOCO0
BU3YAJTU3ALIH PACTIPEENIEHHs OTKJIMKA HA BHELITHEE TI0JIe CONEPIKUT CISIYIOIUE STAllbl:

CO3JIAIOT MOCPEICTBOM KOHTYpPa BO30YKIEHHS MIEPBYIO COCTABJISIOLIYIO MOJISI U3 KaJKAOTO
U3 TMOJIOKEHHI BO30YKIEHUs, 3aaHHBIX CHApPYKH OOBEKTa B BHIE MOJIOKEHUH OTHOCHTEIBHO
00BEKTA;

U3MEpSIIOT JaTYUKOM, B KaKAOM U3 TMOJOKEHHN 3aMepa, 3aJaHHbIX CHapy»KH OObeKTa B
BUJI€ TMOJIOKEHHH OTHOCHTENIBHO OOBEKTa, HAMPSDKEHHOCTh TOJsA, COAEPIKAIero BTOPYIO
COCTABJISIFOLIYIO TOJISI, CO3/aHHYI0 OOBEKTOM IO BIMSHUEM IEPBOH COCTABJSIIOIIEH MOJs,
4TOOBI 3aMEPUTh HAMPSUKEHHOCTb IMOJsI B MOJOKEHHAX 3aMepa Uil KaKIOrO U3 MOJIOKEHHH
BO30YKIEHUS; U

NOJIY4alOT pPE3yJIbTaT 3aMepa HANpPsDKEHHOCTH MOoJsi U (OPMHPYIOT H300pakeHHe,
NPEACTABISIIONEE paclpeesieHne OTKIMKAa Ha BHEILIHEE IMOJIe B 30HE, BKIIOYAOLIeH B cels
BHYTPEHHIOI 00J1acTh OOBEKTa, Ha OCHOBE Pe3yJIbTaTa 3aMepa, NpruiemM

nony4yeHue u GOpMHPOBAHHE BKJIIOYAIOT B ce0sl CIEAYIOIIUE HTAITbI, HA KOTOPBIX:

BBIMUCIIOT (DYHKLUIO IOJISI, 3aBHCAINYI0 OT TIOJIOXKEHUs] BO30OYXIEHHsl, KOTOopas
NPUHUMAET BHPTYAJIbHOE MOJOXKEHHE BO3OYKIEHHs W BHPTYaJbHOE NOJOXKEHHE 3amepa B
Ka4eCTBE BXOJAHBIX JAHHBIX U BBIBOJUT HAMPSDKEHHOCTh NOJNS B BHUPTYAJbHOM MOJOXKEHHH
3aMepa, PU UCTIOIb30BAHUH PE3yJIbTaTa 3aMepa B KaUueCTBE IPAHIMYHOIO YCIIOBUS,

BBIYUCISIOT (YHKIMIO (POPMHUPOBAHUS H300paKeHHs, KOTOpas NPHHHMAET LEeJeBOe
nojiokeHne (OPMUPOBAHUST HM300pake€HHsT B KAueCTBE BXONHBIX MaHHBIX U BBIBOIUT
UHTEHCUBHOCTh HM300paXKCHUsI B LIEJIEBOM TOJOXKEHUH (POPMHUPOBAHUS H300paKEHUs, U
OTpeessieTCs Ha OCHOBE HATMPSUKEHHOCTH, BBIBEAEHHON M3 (DYHKLMM MOJsI, 3aBUCSINEH OT
NOJIOKEeHHsT BO3OYXKIEHHs, B OTBET HAa BBOJ LEJIEBOr0 MOJOXKEHUs (HOPMHPOBAHHS
n300paskeHusi, B popMe BUPTYAIBHOTO TOJOKEHHsT BO3OYKAEHHS U BUPTYAJbHOTO TOJIOKEHUSI
3amMepa, B QYHKLHIO MOJIsI, 3aBUCSIIIYIO OT MOJIOKEHUST BO30YKICHHUS; 1

(bopMUPYIOT N300pakeHne Ha OCHOBE (DYHKIUU (POPMUPOBAHUS U300PAKESHHUSI.
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